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der L. Holley. 


It is with feelings of the deepest pain and 
regret that we record the death of Alexander 
Lyman Holley, one of the greatest mechani- 
cal engineers that this country has ever pro- 
duced. This sad and untimely event oc- 
curred at his home, 89 Joralemon street, 
Brooklyn, on Sunday evening, January 29, 
1882, at 7:30 o’clock. 

Born July 20, 1832, at Lakeville, Conn., 
where his father, ex-Governcr A. H. Holley, 
still resides at the age of 77, the future en- 
gineer enjoyed educational advantages which 
were of great service to him in his subse- 
quent career, While still a boy, his mechan- 
ical tastes induced him to spend some time 
at the machinist’s trade. Graduating from 
Brown University, Providence, R. I., in 
1853, at the age of twenty-one, he took the 
regular degree of the scientific course. His 
graduating address was upon the subject of 
‘Motive Power,” and displayed such promise, 
as to warrant the freely-made prophecy that 
that young man could be safely relied upon 
to make his mark in the world. He next en- 
tered the machine shops of Corliss & Night- 
ingale, in Providence (now the Corliss 
Steam Engine Works), in the double capac- 
ity of workman and student, and left this 
establishment to become a working locomo- 
tive engineer on the Stonington and Provi- 
dence Railroad, where he remained for about 
ayear. To what good purpose he held this 
position, those of his friends know, who 
have had the fortune to hear him relate his 
experiences in running ‘‘The Old Jigger,” as 
he humorously called his (Corliss built) loco- 
motive. 

Leaving this employment to be draughts- 
man in the ‘‘ New York Locomotive Works” 
of Breese, Kneeland & Co., located at Jersey 
City, he became a contributor to various 
technical journals, and was at one time pro- 
prietor of the Railay Advocate (founded by 
Zerah Colburn, who afterward founded Lon- 
don Engineering), which publication ceased 
to exist during the hard times of 1857. While 
employed at Jersey City, he made the first 


Sketch of the Life and Work of Alexan- | 
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colored and shaded drawing ever made in | 


those works. It was of the locomotive 
‘* America,” and was noticeably finer than 
the lithographs subsequently made from it, 
eliciting the warm admiration of every me- 
chanic who saw it. 

Going to Europe after this period, he con- 
tributed a series of noteworthy letters to the 
New York 7imes, in one of which he uttered a 
prediction, which then seemed ridiculous, 


but has since been strikingly fulfilled, regard- | 


ing the coming supersedure of side-wheel 
steamships by screw propellers. About this 
time, in connection with Zerah Colburn, he 
published a book on American and foreign 
railway practice, which gave him conspicuous 
standing as a railway engineer. On one of 
his visits to England, he met Brunel and 
Scott Russell, the builders of the mammoth 
steamship, Great Eastern, 4 
voyage in that vessel, studied her construc- 
tion and performances with the greatest care, 
with a view to thoroughly qualifying himself 
as a marine engineer. 

Two or three years later, in the intervals of 
varied engineering work, he published another 
book relating to Railway Practice, which 
still further improved his standing in this 
important department of engineering. 
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war, the young engineer, who was still under 
thirty years of age, made the acquaimtance 
of the Hoboken millionaire, Edwin Stevens, 
and became engaged as consulting 
in the construction of the 
Battery. This work led him to revisit Eng- 
land in 1862, for the purpose of studying 
he latest improvements in offensive and de- 
While there, he 


engineer 


famous Stevens’ 


fensive marine warfare. 


| devoted his attention, not only to the experi- 


ments with heavy ordnance and armor carried 
on by the British Government, but also, to 
the process of steel manufacture, then being 
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introduced by Henry (now Sir Henry) Bes- 
semer. This visit bore double and memor- 
able fruit, resulting, not only in the publica- 
tion in 1864 of his Treatise on Ordnance and 
Armor, which has since been accepted 
standard on both sides of the ocean (having 
been translated into the French language), 
but also, in the introduction of the Bessemer 
steel manufacture into America. 

Correctly appreciating the wonderful fu- 
ture that lay before Mr. Bessemer’s invention, 
Mr. Holley, returning to the United States, 
induced John A. Griswold and John F. 
Winslow, of Troy, N. Y., to join him in en- 
deavoring to obtain control of Bessemer’s 
American patents. Returning to England in 
the summer of 1863, it was not until the 
spring of 1864, that he succeeded in making 
the desired purchase for the Troy firm of 
Winslow, Griswold & Holley. From this 
time on, the history of Bessemer steel manu- 
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Europe, has been, in a great degree, the his- 
tory of Holley. 

His first conspicuous mechanical success in 
the manufacture of steel occurred in the ex- 
perimental plant at Troy on his thirty-third 
birthday, July 20, 1865, being the practical use 
for the first time of the cupola asa melting 
In these 
works, under his supervision, Bessemer steel 
manufacture also first became a commercial 
It is mainly to Hol- 
ley’s improvement’ upon, and adaptations of 


furnace for the Bessemer process. 


success in this country 


the original Bessemer plant, that America is 
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indebted for her present proud position at 
the head of Bessemer steel-producing coun- 
tries. 


Notwithstanding the timidity of capitalists | 


and the fogyism of consumers, the success of 
the Troy works led to the establishment, in 
1867, of the Pennsylvania Steel Works, near 
Harrisburg, Pa. Mr. Holley assumed personal 


|charge, having previously furnished plans 


for the machinery. 
tion in 1868, he returned to Troy, where, in 
January, 1871, he substituted a 30-inch, three- 
high blooming train, located in the forge, for 
the methods previously employed, their pro- 


Relinquishing this posi- 


duction having been up to this time either | 


hammered in the forge or bloomed from 
9 inch ingots, as well as rolled into rails at 
outside establishments, 

The mill was provided, front and back, 
with lifting tables, raised by hydraulic 


power. 
12-inch ingots, 


which were cast 
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enough to make two-rail blooms. These 


ingots, after being placed on the rollers of 
the front table, were pushed into the rolls, 
both front and back, by hand, the power of 
eight men being required to operate the 
mill, The train was built with the top and 
bottom roils stationary; the middle roll was 
moved up and down by four screws running 
through the bolsters carrying the necks of 
this roll, these screws being rotated by a 
friction clutch, which was driven by a belt 
off the main shaft of the mill engine, and 
reversed by a hand lever at the end of the 
This mill, crude as it would now 
seem, proved to be a great advance upon the 
old practice. 

Other works built by, or under the super- 
vision of Mr. Holley, as consulting engineer, 
were those of the North Chicago Rolling 
Mill Company; the Joliet Iron and Steel 
Company, of Joliet, Ill.; the Bethlehem 
Iron Company, of Bethlehem, Pa.; the Ed- 
gar Thomson Steel Company, near Pitts- 
burgh, Pa.; the Lackawanna Iron and Coal 
Company, of Scranton, Pa., and the Vulcan 
Iron Company, of St. Louis, Mo. 

Among the improvements added by Mr. 
Holley to the existing Bessemer plant as enu- 
merated by Mr. Robert W. Hunt in a paper 
read before the American Institute of Mining 
Engineers, were these: 

‘*He did away with the English deep pit, 
and raised the vessels to get working space 
under them for the ground floor. He substi- 
tuted top-supported hydraulic cranes for the 
more expensive counterweighted English 
ones, and put three ingot cranes around the 
pit, instead of two, thereby obtaining greater 
area of power. He changed the location of 
the vessels as related to the pit and melting 
house. He modified the ladle crane, and 
worked all the cranes and the vessel from a 
single point. He substituted cupolas for re- 
verberating furnaces, and last, but by no 
means least, introduced the intermediate or 
accumulating ladle, which placed on 
scales, and thus insures accuracy of opera- 
tion by rendering possible the weighing of 
each charge of melted iron, before pouring 
itinto the converter, These points cover the 
radical features of his innovations. After 
building such a plant, he began to meet the 
| difficulties of manufacture, among the most 
|serious of which was the short duration of 
| the vessel bottoms, and the time required to 
| cool off the vessels to a point at which it was 
| possible for workmen to enter and make new 
bottoms, “After many experiments the result 
was the Holley vessel bottom, which, either in 
its original form, or in a modification of it 
as now used in all American works, has ren- 
dered possible, as much as any other one 
thing, the present immense production.” 
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Partly due also to his inventive skill, was 
the practice of tapping cinder from the cu- 
| polas, which resulted in a further large in- 
| crease of production. 
the the Vulcan 
Works he turned his attention to the open 
Ife made 
designs for open hearth plants for the Cam- 
bria Iron Company, the Springfield (IIls.) 
Iron Company, and the Spang Steel and 
Iron Company of About 
years ago he became consulting engineer for 





Soon after erection of 


hearth process for making steel. 
Pittsburg. two 


the Bessemer Steel Association of the United 





States, devoting his whole time to the in- 
A 
portion of his later work was in studying up 
and developing the capabilities of the Basic 
process, upon which he put his stamp as in- 
delibly as he had previously done upon the 
Bessemer and the Siemens processes. He 
adapted the Basic process to Bessemer plant 


| terests of that Company. considerable 
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The rolls were turned to receive the | (as described by him in a paper read before 
heavy | the American Society of Mechanical Engi- 
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neers, and published in the AMERICAN Ma-| 


cHINIst of Nov. 20, 1880), and designed 
complete Basic plants which are yet to be 
erected. . 

which he was 


Mr. Holley 


most indefatigable student as well as 


the in 


accomplishiag such 


During all years 
results, 
Was a 
an incessant worker, thus burning the can- 
dle at both ends, as many of his friends have 


rn 
rhe 


often reprovingly and tenderly said. 


most generous and public spirited of men, he | 


took an appreciative and active part in engi- 
neering discussion and fellowship. 


Civil Engineers, and of the Iron and Steel 
Institute of Great Britain, 
1875, President of the American Institute of 
Mining Engineers. 


he was also, in 


He was appointed and served for some 
time as a member of the United States Gov- 
ernment Board for testing the strength of 
metals. During the past two years he has 
also served as lecturer before the Columbia 
College School of Mines. 

Few of our readers who read the address 
(published in our issue of March 13, 1880), 
which he delivered as presiding officer of 
the preliminary meeting, held February 16, 
1880, in the office of the AMERICAN MA 
cuINnist, for the purpose of organizing the 
American Society of Mechanical Engineers, 
will readily forget the admirable skill with 
which he outlined the scope of mechanical 
engineering, and the work which lay before 
the embryo organization. To the day of his 
death this strong, though infant, society, lay | 
very near the heart of Alexander L. Holley, | 
its first presiding officer, as it did to the} 
heart of its second presiding officer, his in- | 
timate friend, the lamented Henry R. Worth- | 
As of its most 
izers, Mr. Holley joined Professors Sweet 
Thurston in issuing the invitations | 
which have since brought three hundred | 
representative mechanical engineers into a 


ington. one active organ- 


and 


common bond of union for a high and seri- | 
ous purpose. With a few exceptions the | 
rules of the new society, as they now stand, | 
were drafted by Mr. Holley from his experi- | 
ence in the workings of similar organiza- | 
tions. 
Mr. Holley was also a member of the Cen- | 
tury and University Clubs of New York | 
City. Though not avowedly acommunicant | 
of any church, he lived a_ blameless, help- 
ful and religious life. While naturally anxi- 
ous to round out his all too short life by 
more of the splendid work for which his 
mind was so well equipped, he more than 
once expressed himself as not afraid of death 
and ready to go. | 
In person he was moderately tall, some- | 
what spare, of a rather light complexion, | 
sanguine temperament, and presented a fine | 
appearance. Genial, witty, hopeful, and | 
tender-hearted, he was one of the most self- | 
sacrificing of men. It was a rule of his life 
never to speak ill of any one. | 
About a year ago he went to England upon | 
professional business, but overwork and ex- | 
posure in traveling prostrated him in London | 
with a severe illness, from which he only | 
narrowly recovered. Returning to America, 
he rallied and plunged again into the work 
which was at once so hard, and so easy, for | 
him to perform, but returned to Europe last 
summer accompanied by his family. While 
there, he wrote from Interlaken, Switzerland, 
some very interesting ‘‘ Traveling Notes,” for 
the AMERICAN MAcuintst, which were pub- 
lished in our issue of September, 24, 1881. 
Prostrated again in London about ten weeks | 
ago by chills and fever, growing out of his 
former trouble, an affection of the liver, 
probably as a result of rapid tours among 





the iron and steel works of Europe, he was 
unable to join his family in a trip to Rome, 
to which they had long looked forward, 
through fear of the malarial effects of that 
poisonous climate upon his enfeebled frame, 
and succeeded in concealing his condition 


from them to avoid spoiling their holi- 
day. His family rejoined him in London, 


only to find him in worse health than they 
had thought possible from his cheerful letters, 
and to see one of their number, his elder 
daughter, prostrated for many weeks with 
typhoid fever, 


. 


A prom- | 
inent member of the American Society of | 
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Positively ordered by his London physi- 
cians to quit that foggy climate, as the only 
hope of saving his own life, he again forced 
himself, for his family’s sake, to appear bet- 
ter than he really was, and accompanied by 
his secretary, sailed for New York, leaving 
his sick daughter who had now begun to 
mend, in charge of her mother and sister. 
He reached New York after a rough voyage, 
about three weeks before his death. Keep- 
ing up his spirits and dictating cheerful tele- 
| grams to his absent family, until they had 
actually sailed for home, he then rapidly 
broke down, until near the end, peritonitis 
set in, and he died surrounded by devoted 
| relatives and friends only ten minutes before 
the arrival of his wife and children. From 
| the time he left them in London, he never 
saw wife or child again. 

He leaves a wife and two daughters, both 
of his children grown to womanhood. 





The funeral services were held in Ply- 
mouth church, Brooklyn, at twelve o’clock, 
Wednesday, February 1, followed by inter- 
ment at Greenwood Cemetery,— numerous 
delegations from the three great engineering 
societies with which he was connected, join- 
ing his other friends in paying the last sad 


| honors to all that was mortal of ALEXANDER 


LyMAN HOou.ey. 
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A Cheap and Convenient Shaft Coupling. 


While looking through the shop of the 
Wright Machine Co., Worcester, Mass., a 
few days since, our attention was attracted 
by the shaft coupling shown in the accom- 
panying cuts. It was designed by Mr. Edward 


Wright, has been used for several months | | 


with the most gratifying success, and by the 
courtesy of that gentleman is offered free (no 
patent) to all the readers of the AMERICAN 
MACHINIST who choose to adopt it. 

The size taken for illustration consists of 
two iron castings 8” long and 5” diameter, 
held together over the ends of the shafts by 
four §” bolts, 28” long, also, a forged steel 
key, 63” long, bent at right angles a half 
inch at each end. <A recess for one side of 
the key is milled into one of the castings a 


recess milled into the ends of the shafts. The 
key is flat, except the bent portions at the 
ends which are round. The round ends are 
set in holes bored a suitable distance into the 
shaft. The key prevents the shafts, both 
from pulling apart and from slipping around 
in the coupling. 

This style of coupling is very 
sasily and quickly made, costs but 
little, has no projection to catch upon 
anything touching it when in mo- 
tion, is very readily fastened in 
place, and just as readily taken apart 
whenever desired. 

The size here mentioned will serve 
for 19’, 2” and 2}” shafts. 

: ane = 
Hand’s Differential Pressure 
Regulator. 


An efficient and reliable differen- 
tial pressure regulator or ‘‘ reducer,” 
as it is called, is 
in 
manufacturing processes, as also in 


sometimes an 


important element various 

steam- 
heating apparatus, when, broadly speaking, 
low pressure steam is required, and a boiler 
carrying high-pressure steam is the only 
The regulator 
herewith shown is the invention of 8. Ashton 
Hand, Toughkenamon, Pa., and the design 
is to furnish a device that—while it shall be 
effective and reliable in its operation, shall 
be of simple and cheap construction and not 


available source of supply. 


liable to derangement. 

The regulator consists of a cylindrical | 
chamber having two side nozzles, one of | 
which, A, is connected with the supply pipe | 
leading from the boiler, and the other, /, | 
with the delivery pipe through which the | 
steam, at reduced pressure, is led to the | 
heater, vat, or other vessel in which it is to | 
be used. Two pistons, Band ©, of equal | 
diameters, fitting the bore of the chamber, 
are secured upon a central rod therein, at 
such a distance apart as to allow the free | 
opening of the supply and delivery nozzles | 
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to be uncovered between their adjacent 
faces. The pistons are pressed downward 
by a spring and adjusted conformably to the 
pressure required in the delivery pipe, 


which latter communicates through the back- 
pressure channel #, with the interior of the 
chamber below the lower piston. 

An annular groove is formed around the 
inside of the chamber, communicating with 
the delivery opening J), to increase the dis- 








Experiments with Belts. 
By RosBertT GRIMSHAW. 


Mr. Webber's belt tests published by you 
May 21, 1881, go to show that pulley 
diameter has no influence upon the gri) 
of a belt. We have made over 400 such 
tests and all our results point the other wa) 
For instance, taking a 12” 4-ply new rubbe: 
belt, on 36” and 18” new turned 
cast iron pulleys, with ares ot} 
contact 90° and 180°, and gross 
weights on the light end, of 195 
Ibs. and 400 Ibs. (or 16} and 33 
Ibs., respectively, per inch o! 
belt width), we got the result: 
shown in the first table. 

It will be seen that (1) pulley 
diameter does in these cases in 
fluence the grip; (2) considering 
the are of contact the same, thi 
influence of pulley diameter upon 
grip decreases with the tension 




















in one case, and is about the 
same in the other; (3) consider 
ing the tension the same, the in 
fluence of pulley diameter upon 
the grip decreases with the arc 
of contact. 

The surface in nominal 
contact was the same_ with 
90° on the 36” pulley as with 180 
on the 18”; but we find that 
with the light tension the grips 
in these two cases of equal sur- 
face contact were as 260 to 253: 
and with the heavy tension, as 
405 to 544; the proportion being 
the other way. 

Taking the 
contact, 18” 





first cases of 90 
pulley diameter, 


and 195 Ibs. tension, we find 








that doubling the are increased 





HANpD’s DIFFERENTIAL PRESSURE REGU 


charge area and equalize the circumferential 
| bearing of the steam on the lower piston C. 
In operation, steam from the boiler ad- 


| quarter of an inch deep, and a corresponding | mitted between the pistons through the sup- 


ply nozzle will pass (without tendency to 
vary the position of the pistons, owing to 
their equality of areas) into the delivery 
pipe, and acting through the back-pressure 
channel #, upwardly, upon the outer face of 
the lower piston C, will exert a pressure in 
the delivery pipe equal to the required de- 





the grip to #§$=—112 per cent.: 
doubling the pulley diameter 
increased it to 7%$—190¢; and 
about doubling the tension increased it to 744 
=196 per cent. Taking the 180° arc, 18” pul- 


LATOR. 








18” | 86” 
Weight, Weight Weight Per cent. 
Arc. | lightend held. held. Increase. 
90° 195 Ibs. 137 Ibs. | 260 Ibs. 190 
1890 |. « . |258 « |356 «| 149 
90 | 400 Ibs. | 268 ‘* | 405 “ 151 
180 ss 544 “* | 805 ‘“ 148 











A CHEAP SHAFT 


livery pressure, regulated by the adjustment 
of the screw and spring. Any increase or 
decrease of initial pressure in the supply 
pipe will correspondingly elevate or depress 
the pistons, so as to respectively decrease or 
increase the area of discharge opeuing 
through the delivery nozzle in a like ratio, 
and thus maintain the required degree of 
delivery pressure irrespective of variations of 
boiler pressure. 
li 


At the Phocnix Iron Company’s Works, 
Phoenixville, Pa., a few weeks since, a key 


| worked loose in the crank pin-end of the en- 


gine connecting rod. The engineer at- 
tempted to drive it back with a hammer 
while the engine was running. The key 
bounced out and the engine was instantly 
wrecked. The reserve engine was con- 
nected, and at the first revolution the cylin- 
der head was knocked out, the water of con- 
densation not having been allowed time to 
escape. This is the kind of profit employ- 
ers sometimes experience by hiring incom- 
petent engineers. 


COUPLING. 


ley, and 195 lbs. tension, doubling the pulley 
diameter increased the grip to $2$—140, and 
about doubling the tension increased the grip 
to §44=215 ¢. With the 18” pulley, 90° con- 
tact, 400 Ibs. tension, doubling the are gave 
§44=215 per cent. as much grip; doubling 
the pulley diameter only, made the grip $°& 
=151 per cent. With the 36” pulley, 195 
Ibs. tension, 90° arc, doubling only the ten 


sion raised the grip to $23—156 per cent.: 
doubling only the arc gave $§8—137 per cent. 


of the grip. With the 36” pulley, 90° are, 
and 400 Ibs. tension, doubling only the are 
gave §$§—199 per cent. of the grip. 

There being some results in the above 
worthy of looking into, let us take another 
belt on the same pulleys and with the same 


‘ares and tensions. 


We will take an 8” new 4-ply rubber belt. 
The tests gave the results shown in the sec- 
ond table. 

Considering the 90°, 195 Ibs. tension, on 
18” pulley, doubling the are only gave an in- 







ces 


is 
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Weight Weight held. Inc. 
light ——— ——_—__ —— Per 

Are. end. 18” pulley 36” pulley cent. 
90° 195 Ibs. 132 260 197 
180 ig 237 596 253 
90 400 Ibs. 260 4313 166 
180 432 621 144 


crease to #33 = 180 cent. 


per 
sion, only, gave 289 


Doubling ten- 
197 percent. Doubling 
pulley diameter, only, gave ?§8—197 per cent. 
Taking the 18” pulley, 195 Ibs. tension and 


180° cortact, doubling tension gave 432=182 


8 

387 

per cent. grip; doubling pulley diameter gave 
§48—253 percent. grip. 

Taking the 18” pulley, 90° contact, 400 Ibs. 
tension, doubling the pulley diameter gave 
4314+ 260=166 per cent. grip; doubling are 
only gave $35=166 per cent. grip. 

With the 18” pulley, 180° arc, 400 Ibs. ten- 
sion, doubling pulley diameter gave §3}=144 
per cent. grip. 

With 36” pulley, 90° arc and 195 Ibs. ten- 
sion, doubling arc, only, gave §28=230 per 
cent. grip; doubling tension only gave 4314 
+ 260=166 percent. 

With 36” pulley, 195 Ibs. tension, and 180° 
arc, doubling tension gave §2!=104 per cent. 
grip; while with 36” pulley, 90° arc, and 400 
Ibs. tension, doubling the are gave 621--4314= 
144 per cent. grip. 

From this second set of tests, (in which, it 
should be observed, the tensions per cinch 
of belt width are greater than with the 12” 
belt), we may see that (with the narrower 
belt and consequent increased tension per 
inch of belt width), (1) pulley diameter does 
influence the grip in each case; (2) with the 
same are, the influence of pulley diameter 
upon the grip decreases with the tensfon in 
cach case; (8) with the same tension, the in- 
fluence of pulley diameter upon the grip in- 
creases with the arc in one case and decreases 
in the other. 

These results with the 8” belt agree in the 
first and second items, with those obtained 
from the 12 inch belt, in which the ease of 
bedding down was not so great, and the ten- 
sion acting to bed it down, was less per inch 
of width. Inthe third item they differ. I 
think that I havea proper explanation of why 
they differ, and this I reserve until I can run 
over the whole 425 tests, and add to them 
some new ones with wooden pulleys, and so- 
called ‘‘ raw-hide ” belts. 
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Iron and Wooden Flasks. 
By THomas D. WEstT. . 


For a foundry to have a good supply of 
flasks is one thing, but to keep them in re- 
pair is quite another thing. In a jobbing 
shop especially, it is ‘a serious trouble and 
expense to keep the flasks in order and mated. 
A moulder is at any time liable to get a job, 
to make, for which he will be obliged to take 
parts of several flasks—perhaps two or three 
copes and as many bottoms—and bolt or 
nail them together. Quite likely, to get 
what he wants, he gets in parts of a good 
many flasks to from, and another 
moulder discovers that some of these pieces 
are just what he wants, and eventually, in- 
stead of being put where they belong, they 
are dumped down indiscriminately at the 
handiest place. Perhaps, to complicate mat- 
ters, the foreman will order some of the 
parts of a half dozen flasks put carefully aside 
for furture prospective use, on another piece 
that any the 
parts of different flasks get promiscuously 
mixed, and the result is that some moulder 
looking for a cope to cover a pattern bedded 
in, or wanting a bottom to raise some part 


select 


may be ordered. In event 


higher, will see these parts so nicely piled 
up, and the part that he wants at the bottom 
of the pile. than go for the man 
who has charge of the flasks to help him, he 
will throw down the whole pile, smashing 
pins and handles. This is the way the thing 
works in most every regular jobbing foun- 
dry. 

A foundry for special work does not re- 
quire much over half the room that a job- 
bing foundry does, for storing flasks. 


Sooner 
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foundry designed and equipped for special 


work there is generally a large number of 
flasks for the same pattern; and when any 
pattern is brought into the foundry to be 
made the foreman can send for the required 
flask, without spending two or three hours time 
in looking for stray copes and bottoms. 
Their flasks can be piled up high, because 
they do not have to be disturbed to get a 
part of a flask from the bottom of the pile. 
In such shops men 
will work months— 
sometimes years— 


Shy 
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Take a large plate full of holes, cast one with 
a wooden, and one with an iron flask, and 
then look at the difference in the two cast- 
ings. The one made in the wooden flask, 
with all the time spent wedging down the 
bars, and blocking up to get the weights, or 
screw-down binders on, may be from to 
4” thicker in the middle than it should be, 
and us for the holes they are not to be seen 


1’ 
‘ 


on the cope side at all. 





with the set 


of flasks, whereas, in | 


same 


some jobbing shops | 
two weeks would be | 
the limit. 

In a jobbing shop, 
as a rule, the mould- 
ers, when 
work in the morning, 
have idea what 
job they will start 
on, or the number of 
new jobs they may 
be called on to make 
before getting home | 
again, ————I 


going to 


feet square 


no 


4 
































An assortment of 
miscellaneous — job- 
bing flasks should _ 7; 
: To 
have plenty of | iis 








ground room, and 
the piles should be 
made open and not 





very high, so that a 
man looking for a 
flask will be able to 
see every part with- 
out having to throw | 
down a pile. There aq 
should be some one 


the | 


in charge of 





flasks, and he should 
report any man 
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known to ill-use 
them, and then if the 
foreman his | 
duty there will be 


does 








no need of moulders 
losing their night’s 
sleep worrying over 
a drop-out caused by 








loose bars, crooked 
pins, or shaky flasks. “ 
Of course this dpes 





not mean that a job- 





bing shop cannot be | 4 x 
run without having 
an acre or two to pile 








up flasks on. There | 
are plenty of shops 











doing a large busi- 
ness that do not have 
much ground room, 


but have to hoist 
their flasks on the 
top of flat roofs ; 





|, 
al on, 





their very large ones 
are never taken out of the shop. 

In this country wooden flasks are used 
more than in foreign countries. | When for- 
eign moulders come to work in America they 
wonder at so many wooden flasks being used. 














They are sometimes afraid to start to work 
with them, and if they have a run-out, or 
drop-out, the old wooden flasks get the 
blame. 

Wooden and iron flasks each have their es- 
pecial advantages : 
durable, is stiffer, and can be relied on in mat 
ters of dropping,run-outs, or strained castings. 


the iron one is the most 





may smile at a foreigner using wooden flasks, 
but I remember a time when the smile was on 


the other side, and a loud one at that. As for | 


instance, when an American moulder ran 


with a pail of water and threw it against an 

















iron flask to keep it from burning up. The 
reader may laugh at this, but it is a fact nev- 
ertheless. Wooden flasks have also their ad- 
They are handy to lift and carry, 
and better adapted fora dull foundry hatchet, 
to carve out the bars soas to admit of the cope 
After being 
pitched around eight or nine times they will 


vantages, 


being used for various castings. 





American moulders 





also save the cupola man lots of time and la- 
bor in hunting up kindling wood to start his 
fire with. 

There are more iron flasks used in 
country at present than were formerly used. 
Some shops that havea standard of work can 
rig up iron flasks with loose bars and side 


this 


pieces, that can be bolted together to answer 


the purpose for making a variety of castings 
with one flask. ’ 
The sketches represent the principle of 
construction, &¢., of plain iron flasks, such 
as every jobbing shop should or could use. 





The smallest ones without bars are very light 
The 
second size is a cope about as heavy as two 
men can Jift off. The lug and pin, H, H., 
should be attached to special flasks where 


and handy for small jobbing castings. 


| parts of the casting are to be made in the 
jcopes. This pin is expensive, as it involves 
considerable machine shop labor to make, as 
in turning the pins and boring the holes, but 
| it will pay for itself ina short time, when 
| used for making pulleys, ete. 

| For dry sand work that requires to be 
| closed very true, the flasks should have three 
|or four pins. The pins may sometimes need 
to be one foot in length so as to close true 
over cylinder port coresand the like. The pin 
shown, cast on the small flasks, costs very 
little to fit up and is very good for a plain 
class of work. 


The large iron flask shown possesses sev- 
eral The round 
trunnion is a common but very handy thing 


advantageous features. 
for turning over copes so as to get to finish 
them easily. This may be cast on, the flask 
having handles, also, if required. The han- 
dle W, is of wrought iron, cast into the flask, 
which makes a neat lifting handle. It is east 
inon a slant, so as to be ina line with the 
chains when lifting. The handle on the op- 
posite side is cast iron and should be large for 





strength, but should be made convenient for 
| hooking to. shown, should 
be cast on for driving down stakes along- 
side of. The loose plate or bar Y can be 
bolted to the the flask 
require to be made longer, or to have a piece 
'or pocket bolted on forany purpose. To ac- 
complish the same purpose, the whole flask is 
sometimes cast together, and one end cut out 


Guides, as 


flanges, should 


about ?” so there will be. no bearing on the 
| joint, and when the flask is wanted longer, a 
section is bolted against its flat surface. The 
objection to this is that the end cut out 
|is never solid on the joint when -the flask 1s 
/used without the extension, and when there 
|is a piece bolted on it the joint forms a flat 





clumsy surface for the sand to hang to. 
| The flasks shown are intended for a plain 
| class of green sand work such as almost every 


PAI 
| jobbing foundry has to do. 


Deep flasks in 
some instances are better for being made in 
| sections, and bolted together. Iron flasks for 
| °¢ , . 
|dry sand work are better if made 4” thicker 
than shown in the cuts, as they have to stand 
rougher handling. 

| The cut of a wooden flask showsa good re- 
| liable way of making a stiff flask for a medium 
class of work. The angle piece Bb is cast iron 
and is a good thing to put in the corners of 
| large flask for bolting the sides together. D 
shows a trunnion that can be bolted toa flask, 
|to roll it over, or the two ends could be en 
| tirely of iron with the trunnions cast on, and 
wooden sides bolted to them. When bolts 
| will not hold large flask stiff enough cast iron 
| bars are sometimes used instead of wooden 
ones, having flanges cast on to bolt the sides 
and bars together. The handle R is wrought 


iron to come under the bottom of the cope, 


‘right temper 


and hastwo bolt holes init. This makes a 
reliable lifting hook for very heavy copes. 

Should a moulder wish to know the weight 
of the sand he has rammed up in a flask, in 
order to tell if the crane or chain 1s strong 
enough to lift it, he can remember that one 
cubic foot of sand when rammed, and of the 
weighs about one hundred 
pounds, 

The bars can be further apart in deep copes 
than in shallow ones, for green as well as 
dry sand. The sides of wooden copes for 
large flasks should be made of 3” to 4” 
planks. Hard pine will last longer than soft 
pine, especially if pounded much with a 
sledge hammer, which should never be done 
if there are wooden mallets to be had. In 
making iron flasks the best iron should be 
used, as a good flask is an essential feature 
in turning out good castings. They should 
receive care and proper handling, otherwise, 
in a short time, a new flask will be only fit 
for kindling wood or scrap. 





Making Metallie Splices. 


The rapid growth of the consumption of 
wir 
bridges, and for use in mines, quarries, and for 


rope for rigging vessels, constructing 


various other purposes, during the past few 
It is not beyond 
the recollection of the middle-aged person 


years has been astonishing. 


that wire rope was unknown as an article of 
commerce, Its great utility, however, has 


now become its distinguishing 
features of strength, freedom from elasticity, 


durability and cheapness having brought it 


apparent ; 


into extended use. 
Made up like the 
twisted strands, the method for joining or 
hitherto 
formed to the old style adopted in splicing 


hempen rope from 


splicing two parts of it has, con- 
hempen rope, and singular as it may seem 
no change has been made in it by users un- 
til within a very few years, although it has 
often been found difficult to make the union 
as strong as the rope. <A few years ago with 
a view to remedying the objections to the 
old form of splice, Capt. William P. Healey, 
then of New Orleans, La., a retired sea cap- 
tain, knowing the difficulty and expense of 
rigging vessels with wire the 
common method, commenced a series of ex- 
periments and trials for the purpose of find- 
ing a suitable and cheap substitute for the 


rope under 


old method, and which should be neater in 
appearance and insure the strength at the 
splice being always equal to the rope em- 
ployed. It was not, however, until within 
the last year that he completed his work in 
this direction. Knowing that the old method 
was not well adapted to the largest iron wire 
rope, and very difficult of application in spli- 
cing steel wire rope, he made a complete de- 
parture from the old plan. His theory was that 
the rope might be incased in a metal socket, 
and held in its place by metal applied in a 
molten state without in any way dimishing 
the strength of the rope, a conclusion which 
experience has demonstrated to be correct. 


His plan is to make a metallic socket 
of a cylindrical form in 
connection with any de- 


sired device or appliance for 
use, as a ‘‘round eye,” 
‘““hook,” ‘‘block,” or ‘‘ dead 


eye,” or anything that it is 
wanted to join to a wire 
rope. 

The tube of the socket, 


with its parallel sides, is just 
large enough to receive the 
rope, its length being substantially six times 
the diameter of the rope, the interior of the 
tube or socket being tinned. Removing the 
hemp heart of the wire rope (the length of 
the socket), the rope in its normal shape is 
inserted into the socket, and the whole sub- 
jected to heat until the socket upon its ex- 
terior surface will melt common plumber’s 
solder. In this condition molten metal, con- 
sisting of half lead and half tin, is poured 
into the socket until it is full. So complete 
is the union formed between the metallic 
socket and the wire rope by the medium of 
the solder applied, that every strand of the 
rope is clasped and held firmly in its place. 
In the walls of the socket are indents which, 
together with the spiral form of the rope, 
serve to prevent any movement even if the 
union of the tinned sides were to yield under 
a strain, which is believed to be impossible. 

The full intention of the inventor of this 
plan of securing the ends of wire rope, 
either together, as in splicing, or to any ob- 
ject as desirable, includes the providing a 
splice that shall be absolutely stronger than 
the rope; that shall be neat in appearance, 
and that shall conduce to safety, in that 
there is no perishable substance used in con 
nection with it. 

Another important feature is the ease with 
which the splices can be taken apart and put 
together again, in case of repuirs being neces- 


sary. We are informed that tests of rope, 


both iron and steel, thus spliced have been 
made, and that the strength at the splices 
has always been found to be greater than the 
rope thus spliced. 

It is believed that the effect of this inven- 
tion will be to largely increase the use of 
wire rope, by doing away with the most 
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serious objections that have hitherto pre- 
vented its use for many purposes. 

The engravings represent a few of the 
numerous forms of fastenings, for which we 
are indebted to the manufacturers, the Me- 
tallic Splice Manuficturing Company, 140 
Commercial Street, Boston, Mass. 
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of our wants, in this respect no other metal 


being of such varied and extended applica- 


tion. 
ec ae 


Hyde’s Improved Cutting-Off Machine. 


Among the recent labor-saving tools of the 
modern machine shop, there is none more use- 
ful than the cutting-off machine. The speed 


}and accuracy of its work, the saving of time, 


By T. J. Bowprrcu. 
Pure iron is almost unknown. What we 
call iron is that metal combined or associated 


with other elements, which, though present 
only in small quantities, may, according to 
their pumber and proportion, communicate 
to it widely different properties. These ele- 
ments are chiefly carbon, silicon, sulphur | 


and phosphorus, but the most important is 
carbon. 
It is a simple variation in the proportion 


of carbon, within the limit of about 5 per 
cent., which causes the metal to appear in 
the three well-known states of wrought iron, | 


HH 


labor and stock in subsequent operations, at 


|once places this machine amongst the im- 


portant factors in the economy of the machine 
shop. The cut, page 5, shows an im. 
proved tool of this class recently brought out 
by Warren Haskell & Co.,36 Charlestown St., 
Boston, Mass., and which it is believed pos- 
sesses points of superiority that will be ap- 
preciated by the practical mechanic. 

There are two strong and powerful chucks 


—one on each end of the main spindle— 
designed and constructed expressly for this | 
| wasa 4” cast iron pipe, and the break occurred 


machine. The jaws do not project, conse- 
quently the cutting tool can be kept very 
close to the face of chuck, thereby avoiding 


TT 
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cast iron. As the proportion of 
carbon increases, the metal passes insensibly 
through these successive stages. 

It has recently been urged that another 
element, nitrogen, 
stituent of steel, but this theory has been 
hotly disputed. The presence of sulphur is the 
most frequent cause of red shortness and phos- 
phorus of cold shortness in wrought iron, One 
part in a thousand of any of these elements, 
either separately or combined, will produce a 


is essential con- 


an 


decided effect on the quality of iron; hence the 
endless diversity in quality of wrought iron, 
steel and pig iron which is met with in com- 
Then, again, in the case of wrought 
iron and steel, the quality of the metal may 


merce, 


be greatly modified by the mechanical treat- 
ment which it has received, and, in the case 
of pig iron, by the condition under which 
solidification after fusion has occurred. 

It isa remarkable fact that so far as our 
knowledge extends, iron is the only metal 
which is capable of acquiring such varied 
and useful properties by the operation of 
such simple and apparently trivial causes. 
One metal is thus made to act the part of 
several. The defective state of our knowl- 
edge of the chemistry of iron is the oppro- 
brium of modern chemists. There 
metal of which the science, properly s¢ 
called, is less understood. 

In the older ages, as now, those best skilled 
in the production and manipulation of iron 
held a certain pre-eminence, and in some in- 


is no 


stances almost the only claim some of the 
smaller nations had to mention in the pages 
of history was their abilty to wrest iron from 
the tenacious grasp of combined impurities, 
and make it useful to themselves and their 
neighbors. Lron accommodates itself to most 
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IN Cross SECTION. 


the usual strain and leverage on chuck and | 


spindle bearings. 

The cones are of ample width and diam- 
eter; the bearings of main spindle are large 
and long. 

A special feature of this machine, is the 
tool post or holder, which is of extraordinary 
strength and stiffness, and is provided with 
two lateral adjusting screws so that after 


once setting the tool perfectly true and square, | 


it can be removed for grinding, and replaced 
in exactly its original position without loss of 
time, and without changing its distance from 
the length gauge. This machine has a cross- 
feed operated by the usual worm and gear, 
and also an automatic throw-off which stops 
the feed when the piece is cut off. 


The length gauge is provided with a finger | 


at its forwardend, which can be thrown over, 
after gauging the length, to prevent cramping 
the tool as the piece drops off. 

The counter shaft has two changes of speed, 
making, with the changes on the cone, six 
different speeds for the main spindle. The 
pulleys on the counter shaft are driven by a 
simple and efficient clutch, so that by an in- 
stantanecous movement of the lever, the speed 
may be accelerated as the tool approaches the 
center, The ‘‘Slate” cutting-off tool and an 
adjustable stand for the support of long bars 
the machine. Special 
has been made to entitle this machine toa 
place in the list of superior modern tools, in 
the belief that it will fill a place in the ma- 
chine shop as yet only partially filled. 

— te 

It is said the transmission of heat through 

caleareous matter, such as deposits on the 


accompany 


plates of boilers, is seventeen times slower 
than through iron, 


effort | 


| self 








LETTERS"FROM PRACTICAL MEN, 


A Case of Low Water. 
Editor American Machinist : 

To pump, or not to pump, is a question 
that is liable to force itself with unpleasant 
urgency upon the mind of the engineer. 
Some unavoidable accident or emergency 
may bring about a condition of low water 
in the boilers in spite of the utmost vigilance. 
The exact water line, where safety and danger 
meet, should be avoided as far as possible, 
and hence, the good old rule of hauling the 
fires when water disappears. But a ship in 
distress, a train in danger, or a puddling 
furnace full of melted iron under the boilers 
may present difficulties not contemplated by 
the framers of the rule. The last named 
situation was once mine. 

Two boilers located over a puddling fur- 
nace in a rolling mill were short of water on 
account of the bursting of the feed pipe. It 


about 4 feet underground. Repairs were 
hastened with all possible dispatch, but in 
the meantime, steam was blowing off through 
both safety valves. The break occurred with 
just solid water at the middle gauge. The 


'two tons of melted iron in the furnace were 


in the midst of the puddling process. The 
other boilers of the mill were in batteries of 
four, but these two had a whole furnace to 
themselves, and made steam very rapidly. 
The boilers were of the safest kind, being 
plain cylinders, with no tubes nor flues. One 
check valve attached to a screw, with pro- 
vision for lift, served both boilers. There 


'was no danger of the water shifting at any 


time, as there was a good equalizer on the 
boilers. 

When the repairs were done, the superin- 
tendent of the works asked for my report on 
the situation. I told him that [had timed the 
disappearance of the water from the middle 
to the lowest gauge, and on that as a basis, 
the water was about four inches below the 


‘lowest gauge, and that would bring it about 


to the fire line, but the steam 
was not superheated and had 
no absorbing capacity to 
cause fear. 

I took the piling board that 
I had been using and wet it 
in the water bosh, and then 
let steam upon it from the 
top gauge cock. 

The steam did not dry 
the board. I told him that 
I thought safety lay in the direction of 
pumping, otherwise, the time would soon 
come when the steam would be superheated, 
the plates weakened by heat, and the safety 
valves be insufficient. 

The superintendent agreed with my views 
of the case. 

I closed the valve in the steam pipe, thus 
separating these two boilers from the main 
steam pipe, so that when I should start the 
engine, the rush of steam would not cause 
the water to rise suddenly over the hot plates 
of the boilers. (The pump was connected to 
the working beam of the engine.) 

I screwed the check valve down, put the 
pump on another set of boilers where there 
was plenty of water, and stationed an assist- 
ant there at the check valve, and then went 
to the imperiled boilers and started the screw 
over the check valve very carefully, and sig- 
naled my assistant to gradually close down 
on his valve. With a packing hook between 
my teeth I listened for the ‘‘click” of the 
valve, and not hearing it, I signaled for more 
pressure, and slackened up more on the 
screw; then came a faint ‘‘click.” I let it 
work at that a little, and then gradually ad- 
mitted the full volume of the pump. The 
danger was over, and no damage was done. 

Defiance, O. ANTHON, 


Fast Melting. 
Editor American Machinist : 

I read the article of Thomas D. West on 
fast melting, in your issue of Jan. 21. I pre- 
sume it would interest others as well as my- 
if Mr. West had given a little more 
of the details of the arrangement that pro- 
duced such good results as he narrates. 

I would like to know what pressure of blast 
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in ounces per square inch he used; what he 
used to produce the blast ; how it was driven 
—whether by belt or gears, and a description 
of the driving machinery, speed, &c. 

I would also like to know the size and 
length of the conducting wind pipes, the 
number, form and area of the tuyeres that 
admitted the air into the charge, and the 
height from the bottom of cupola that the 
wind entered the charge. I would also like 
to know the form of the cupola inside, wheth- 
er it was a straight cylinder or what it was. 
I think this information would gratify many 
of your readers. R. 


|lbs. less iron. 


Economy in Melting Iron. 
Editor American Machinist : 

The contributions on Iron Founding and 
[ron Melting by Thomas D. West, Edward 
Kirk, and others, that have appeared in 
the AMERICAN MAcHINisT all through the 
vear 1881, and so far in 1882, have given me 
pleasure and instruction on many points. 

After reading Mr. West’s reply to Mr. 
Kirk’s criticism on fast melting, I tried what | 
I could do, and, for the benefit of all who} 
are interested in the melting of iron, I will 


the company enough coke to pay the wages of 
a good cupola man; and if he will put his coke 
directly under the iron, in place of building 
the iron around the coke, he will have as 
good a result with 1,150 Ibs. of coke as he 
did have with 1,430 Ibs. 

The saving of fuel is a matter of little im- 
portance in the minds of cupola men. If the 
foreman orders a certain amount of fuel and 
iron for a heat, and will take the time to 
weigh the fuel and iron after it has been 
weighed by the cupola man, he will find, al- 
most invariably, from 75 to 150 Ibs. more 
fuel than he ordered, and from 100 lbs. to 300 
Why this is so I ean explain 
in no other way than by assuming he is 


jafraid he will make a failure of the heat, and 


so keeps on in this way until he begins to 
think he cannot melt without he has all the 
fuel the order allowed, and then as much 
more as he can conveniently appropriate. 
Cupola men should be of good, sound judg- 
ment, and honest’ enough not to set fire to 
their employer’s residence. I do not think 
any cnpola man is mean enough to do this, 
and yet the man who throws into the fur- 
nace from $2 to $5 worth more fuel than is 


describe the cupola and the manner of charg- | needed, day after day, is doing that which | 


ing. The inside diameter 
of cupola at bottom is 24”; 
at charging door, 21”; 
height to charging door 
from bottom, 8 feet; from 
charging door to top, 14 
feet. There are two tweers 
12” from bottom, and each 
4” diameter, and one No. 
5 Sturtevant Blower. I 
first had the cupola prop- 
erly daubed with clay and 
sand. (I mean by this that 
no hollows were allowed in 
it.) I then put up the bot- 
tom, put in three shovels 
full of sand, and enough 
wood to dry the lining. 
After the wood was burned 
out, I dropped the bottom, 
and, as soon as the cupola 
was cold enough, I went in 
and daubed up all the 
cracks that were in the new 
daubing. This being done, 
I put up the bottom again, 
fastened it securely, and 
filled up with moulding 
sand to within 7” of the 
tweers; made up the breast 
or front, leaving a tap hole 
14” in diameter; put in 
half a bushel of shavings, 
60 Ibs. of dry wood, 35 lbs. 
of coke, 100 lbs. of hard 
coal, and 100 Ibs. of coke. 
At 2.45 I started the fire, 
and at four o’clock I com- 


menced charging, putting in 250 Ibs. of | is equally as destructive to property. 


Hanging Rock pig iron, 200 lbs. of Summer- 
lee pig, 400 Ibs. of scrap iron, 35 lbs. of coke, 
300 Ibs. of scrap iron, 200 Ibs. of Hanging 
Rock, and 260 Ibs. of Summerlee. I put on 
the blast at 4.25, and at 4.30 melted iron was 
running at the tap hole. 

was 70 Ibs. coke, 500 Ibs. scrap, 200 Ibs. 
Hanging Rock, 35 lbs. coke, 200 Ibs. Sum- 
merlee, and 500 Ibs. scrap, The third charge 
was: Coke, 35 Ibs.; Hanging Rock, 200 lbs. ; 
Summerlee, 150 Ibs.; scrap, 500 Ibs. I 
dropped the bottom at 5.05 o’clock. 

The iron melted in 40 minutes was 3,800 
Ibs., 
coal, making 9} Ibs. iron melted to one 
pound of fuel. No iron was left in the 
cupola unmelted. I do not claim this to be 
a safe working quantity of fuel, but I do 
claim that to 74 Ibs. of iron should be 
melted for every pound of fuel. 

The heat that Mr. West 
taken one of fuel to 54 of iron. He says 
his plan may not be practicable. As to the 
melting of the iron, it is a success; but the 
quantity of fuel used makes it a very expen- 
sive heat, for, in place of using 1,430 Ibs. of 
coke for 8,000 Ibs, of iron, 280 Ibs. less would 
have been sufficient, thus saving this amount 
of coke every day. I believe, if Mr. West 
would pa¥ strict attention to the cupola him- 


The second charge 


~ 
‘ 


describes has 


self for a few heats, he would be able to save' lump coal—nearly one of coal to three of’ ning. 





with 310 Ibs. of coke and 100 Ibs. of | 


IMPROVED CUTTING-OFF 


If it is 
through ignorance, he ought to be watched 
and instructed until he fairly understands 
that, when he is handling fuel he is, in a 
measure, handling the pocket book of his 
employer. 

Mr. West says, there are no practical hints 
in published works on the true cause of fast 


melting, to which Mr. Kirk takes exceptions, | 


and being the author of works on the subject, 
he naturally steps to the front to defend him- 
self and his brother authors. Many would 
that Mr. West was mis- 
taken, because Mr. Kirk is quoted as one of 
the standard authorities, But I can safely 
say, with Mr. West, and without fear of suc- 
cessful contradiction, that there is no practi- 


be led to believe 


cal work on the melting of iron. I mean by 
practical work, a work by the use of which 
any intelligent man unacquainted with the 
melting of iron, can construct a cupola and 
melt iron successfully. 

Mr. Kirk, I believe, is an honest man, and 
undoubtedly believes that his work which 
was published in 1878 is practical, but he is 
mistaken. In proof of this assertion, please 
turn to pages and 333, vol. 1, of Apple- 
ton’s Cyclopedia of Applied Mechanics, and 
read with care his two test heats, March 24 
and 25, 1876. You will see that he melted 
6,069 Ibs. of pig iron, using 2,002 Ibs. of 


aoc 
352 


iron. If the company hired Mr. Kirk as an | 
expert to give a few tests, and instructions 
for their own good, they got hold of the 
wrong man; for in place of using 2,002 Ibs. of 
coal, 800 Ibs. would have been suflicient; so 
it will be seen in his two test heats he used 
2,404 Ibs. more coal than should have been 
used. If the parties for whom Mr. Kirk 
made these tests, are still melting iron as he | 
instructed them, the only reason I can assign 
for their existence is, that they own a coal 
mine, and are running a foundry on the 
Kirk plan so as to induce others to adopt the 
same plan for the purpose of disposing of 
their coal. Be this as it may, Mr. Kirk has 
learned a great deal about melting iron be- 
tween the years 1876 and 1878, which shows 
that he is a progressive man. If you have 
his work, please read his description of cu- 
polas; if not, please see Appleton’s Cyclop- 
dia of Applied Mechanics, page 875, where he 
gives directions how a cupola should be 
arranged. But I won't attempt at this time to 
criticise his cupola. He says, that the cupola 


| constructed as shown in figure 1859, (Apple- 


ton’s Cyclopedia) has been known to melt 
from ten to twenty tons of iron per day, only 


using 120 Ibs. of coke ‘per ton. The reader 





MACHINE,—See Page 


» to discover Mr. Kirk’s 
of using one of coal to 
formerly did, ne now 
Of two 
evils, it is said to be wise to choose the least; 
but whichis the least? The first makes it only 
a question of time when the best iron com- 
| pany in America will fail. The last 
immediate failure so far as melting iron 1s 
concerned, Mr, Kirk could not take off a 
heat with the last-named proportions of coke 


will have no troubl 
progress, for in place 
three of iron, as he 
only uses one of coke to 16 of iron, 


1s 


and iron, however much it is to be regretted | 
that he fails to fill the bill. | 

A so-called practical treatise on casting, by 
N. E. 
in 1878, asample of the contents of which 1s 
to be seen in Appleton’s Cyclopedia of Ap- 
3. I am sorry to 


Spretson, was published in London 


plied Mechanics, page 33: 
say that there is not the shadow of practice 
in it. Overman’s Founder’s Pocket Guide is 
said to have a full description of melting 
iron. From pages 202 to 210 he describes the 


cupola, He says, if iron is to be melted, the 


thing to do is to lock the iron door, and fill | 


up with sand. The fire is lighted by a few 
sticks of wood and some coal or coke. (//ow 
”) After it has burned a little 
the furnace is filled to its mouth with fuel. 
(The higher the mouth the more fuel.) Read on 
and you will find you know less about melt- 
ing iron at the end than you did at the begin- 
The Jatest work on iron founding, I 


much is ** some? 





practical on iron melting, 


believe, is Iron Founding, by Claude Wylie, 
but it must be classed with the other imprac- 


tical work. There are many good things in 


all of these books, and the authors may have 


in their minds that which is economical and 


but they have 


failed so far in putting it intelligibly in print, 
} and have equally failed in their actual dem- 
onstrations, allowing their own works to be 
their judges. 


JAMES M, WISHART, 
Foreman for Craver & Steele’s Harvester 
Works, Grinnell, Iowa. 


Fitting Keys in Shafting. 
Editor American Machinist : 

In your issue of January 28, a correspond- 
ent gives proportions for, and methods of, 
fitting keys in shafting, to which I would 
As the writer has 
been forced in the unrelenting school of ex- 


take some exceptions. 


perience, to abandon some ideas on this, and 
many other subjects, that were entertained 


during apprenticeship, a few words of cau- 


tion to the young mechanic might be proper. 
We might divide keys into two classes: 
First, when the key secures a freely-fitted 
wheel to a shaft, and only transmits a por- 
tion of the power transmitted through the 
shaft. Second, when the 
key secures a tight-fitted 
wheel to a shaft and the 
entire exerted 
through the shaft is trans- 
mitted through the key, 
In the first instance, if we 


force 


make the key a driven fit, 
bearing top and bottom, 
we will be sure to spring 
the wheel it secures, and it 
will run ‘‘out” as much as 
the freedom of fit will allow 
its bore to elongate diam- 
etrically under the wedg- 
ing action of the key. In 
such a case the judicious 
workman soon learns to fit 
the key on the sides only, 
and to use such precau- 
tions in side-fitting as will 
the 

distorting 


result 
the 


secure desired 
without 
work. 
But when we have a key 
of the second class, trans- 
mitting the whole power 
of the shaft, we must have, 
not only the wheel hub a 
forced fit, but the key must 
also be a forced fit, bearing 
rigidly on the four sides, 
and furthermore, if the 
length of the wheel hub 
does not considerably ex- 
ceed the diameter of shaft, 
it will found the 
safest practice use 
two keys, placed thirds of the circumference 
apart. The length of and keys 
should be very liberal, in the case of machin- 


be 
to 


hubs 


ery subjected to sudden alterations of speed, 
such as rolling mill fly-wheels, &c., and most 
especially if the motion is suddenly reversed 
in direction. 

A brief examination of the theory of the 
key will show, how it is apt to have insuffi- 
cient side-bearing surface Very common 
proportions are, width of key 3B, equals one- 
fourth the diameter of shaft D. 
T. equals eight-tenths of B. 
wrought iron shaft, 


Thickness, 


Take the case of a 6” 
B=14", 71.2”. This shaft can safely trans- 
mit power, causing a tangential straining 
120,000 lbs. Wrought 


has an average elastic limit 


> 
,? 


action at its periphery 
iron of about 
25,000 Ibs. per square inch. This key would, 
therefore, be not less than 84” long to be 
within the elastic limit, and have the requisite 
longitudinal section to resist the shearing 
But the crushing strain is all exerted 


r’ and in this case we would 


strain, 
ona side, C 
require a key 8” long to provide 5 square 
of surface, and then the material 
be the verge of failure, being 
The slight- 
est freedom of fit allowing accelerated ac- 
|tion, would speedily destroy the fit, if it was 
| free to bulge top and bottom. 

| Hence, the inutility of making the key 


' 


inches 
would on 


strained up to the elastic limit. 


6 
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unnecessarily wide, as by doing so, we posi- 
tively reduce the bearing surface (, and 
hence, also the necessity of the forced fit of 
both hub to shaft, and key to slot. The ma- 
terial of shaft not being allowed to shear 


towards A as in dotted lines, nor the key to | 


bulge laterally, it could not yield except by 
its material flowing lengthways, and we 
could rely on its enduring a pressure of much 
greater intensity than before stated, but which 
would depend too much on the length of the 
key and the solidity of the fit to give any 
value, J. C. 
Pencoyd, Pa. 


B 
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Hermaphrodite Calipers, 
Kiitor American Machinist : 

I have read in your most excellent paper 
the ‘‘Shep Kinks” and ‘ Letters from Prac- 
tical Men,” with a great deal of interest and 
profit to myself, and think perhaps I can add 
au mite to a knowledge of the stock of handy 
tools. 

Three or four years ago I had occasion to 
make a pair of hermaphrodite calipers, and I 
added, what [ think, a very convenient at- 
tachment to the sharp-pointed leg. I have 
found it so useful that I enclose 
you a sketch which I have made 
of it, 

The arrangement was orig 
inal with me, and, although it 
may not be new to some, | 
have examined a good many 
tool catalogues, and have not 
seen any device that it would 
infringe upon. It differs from 
the usual extension-point divid- 
ers, in that, in measuring 
almost to its full scope, the 
adjustable may be set 
perpendicularly with the sur- 
face of the work, thereby pro 
ducing a finer and more accur- 
ate line than if it were oblique, 
as when straight with the leg. 
The universal feature presents |] B 


point 
C 


" 








a great many advantages over 
the ordinary hermaphrodite 
calipers; for instance, they may 
be used as inside or outside 
calipers, or in or out her- 
maphrodites; or the feet of both legs may | 
(By the} 
way, I believe there was a tool illustrated in 
the AMERICAN MACHINIST some time ago 
fixed in that way.) As the sharp point is 
made shorter by grinding to sharpen, it does 
not require the services of the blacksmith to 


be turned in the same direction. 


make it the same length as the other leg. 
But [ have puffed my own work enough, I 
reckon. I believe this tool has only to be 
used to be appreciated. 

Referring to the sketch: The hole through 
the end of short leg A is countersunk for the 
head of the eye-bolt C, sufficiently deep to 
allow the scriber B to be clamped tight 
against the leg when the thumb-nut 7 is 
screwed up. Cis the eye-bolt through which 
the scriber is thrust. The end of the leg 
around the hole is scored with chisel marks, 
radiating from the hole. 

The seriber is ground flat on each side, so 
that it may be turned either way. It is also 
scored, the marks running longitudinally, 
This ts done to make it more difficult to move 
when set. / shows another view of the ad- 
justable leg. 


The seriber is made of a piece of steel 


wire of convenient size and length, with one 

end pointed, the other bent to form the foot 

for caliper leg. 
Raleigh, N.tC, 


D, J. JustTicr, 


Simplitying an Electric Alarm Tank, 
Editor American Machinist : 

I notice in the AMERICAN Macurnist of 
the 14th of January a sketch of an electric 
alarm for water tanks. 

I would suggest to Mr. Lewis that, instead 
of making a lever, float and key board, 
he merely place the ends of the wires (insu- 
lated) in the tank—one at the height that he 
wishes the water to be, and the other a little 


lower. The water in the tank will rise till 


it covers the two ends of the wires, thus | 


making the connection and ringing the alarm, 
H. P. Dyer, 

Engineer Standard Sugar Refinery, A1- 
varado, Cal. 

Hinges in Split Pulleys. 
Editor American Machinist : 

To take exception to anything appearing 
in your paper from such good authority as 
Prof. John E. Sweet, will, I suppose, be 
looked upon as rank heresy, but never-the- 
less, that is what I shall do. 

In the Professor’s article on Mechanical 
Drawing, in your issue of January 21, he 
says, in speaking of split pulleys, ‘‘ The later 


method of joining the ends of the rimis less | 


unsightly than the old way, and by remov- 
ing one of the pins the two halves of the 
pulley may be opened like a door hinge and 
placed on the shaft much more conveniently 
than if completely separated.” 

That door-hinge assertion must have slipped 
in by accident, as no pulley that I have ever 




















HERMAPHRODITE CALIPERS. 


seen made on this pin plan, as drawn by the | 
Professor, could be opened like a hinge, as a/| 
moment’s thought would convince anybody, 
even if they had never made the attempt in| 
practice. 

In the Professor’s sketch of a split pulley, 
the rim shows a break at the right hand joint, 
and in a pulley so made, this hinge idea 
would be all right, but the pulley would be 
worthless. 

Perhaps this may be thought a very trivial 
matter, as an attempt to open a pulley with 
one pin in the rim-lugs would not do more 
than break it, at most, but my contradiction 
of this very assertion once placed a very large 
job in myhands. Yours truly, 

Bridgeport, Conn. Wm. D. 

; ia : 
Where Our Flannels, Blankets and Carpets 
Come From, 


FORBES. 


The United States produces nearly all the 
flannels, blankets and carpets we use, nine- 
tenths of the woolen shawls, fancy cassi- 
meres, suitings, coating and hosiery we wear; 
two-thirds of the worsted dress goods; four- 
fifths of all the wool our country needs, and 
more than four-fifths of all the woolen fab- 
rics worn by our people. Not one American 
in twenty but is clad from head to foot, out 
and out—his coat, boots, hat, linen and flan 
nels, his watch, his knife, his pencil, his 
gloves, his jewelry—each and all are Ameri 
can products,—Zhe Tradesman, 





| Shop Systems of the Yale Lock Mf’g Co. 


| We are indebted to the courtesy of Henry 
R. Towne, President of the Yale Lock Mf’g 
Co., Stamford, Conn., for the following ex- 
planation of some of the admirable methods 
of shop management which have grown up 
in that establishment during the past fifteen 
years, These systems are the work of Mr. 
Towne and his able associates, and their ap- 
plication has resulted in the rapid dispatch 
of business, the avoidance of confusion and 
worry, and the saving of a vast deal of labor, 
time and money. 

The company’s lines of manufacture are 
three-fold, viz., Locks, Hardware, and Hoist- 
jing Machinery, each branch covering a wide 


| range. 
devised and introduced at different times, as 
special need or opportunity developed, but 
an establishment desiring to profit by the ex- 
perience of this company should, perhaps, 
begin by preparing and posting up a number of 
| convenient boards, say, 10 inches high by 15 
|inches wide, in every part of the works, up- 
}on which is pasted a System of Order Num- 


The systems here described, were 


| bers, resembling that here shown. 
| |To save space, we copy all the blanks 


| needed to describe these systems in the smal- 
lest compass possible. | 


factured. Materials and supplies wanted 
for and used in this Division, are ordered 
charged to the proper designating numbers. 
Everything manufactured in this division is 
charged to order ‘‘ No. 1.” 

Numbers 60,61, 62, 63, etc., in Class 5, refer 
to the items of general expense there specified, 
and in all final computations form an ele- 
ment of cost in all goods produced. 

Numbers 70, 71, 72, 73, etc., refer to the 
various expenditures for new machinery, 
tools, fixtures and patterns which are required 
for the work of the producing departments, a 
suitable allowance for depreciation in value 
each year, owing to wear and tear, forming, 
likewise, an item of cost in production. 

No. 80, of Class Z, refers to expenditures 
for buildings, etc. 

A suitable percentage for interest on the 
investment accounts, comprised in Classes X 
and Z, also forms an item in computing the 
cost of manufactured goods. 

In other words, the various ‘‘ numbers” and 
in this table are treated as indi- 
viduals in the books of the company. 

Here may be explained a simple device 
which is applied to all circulars, blanks and 
printed matter used by the company, viz.: 
In the upper left-hand corner of each blank 
are printed small figures symbolizing the 


‘* classes 





CLASS A. 

1. Small Locks, includes all Time and Ma- 
terials on Yale, Standard, Pad, U. S., American 
and Prison Locks, Bronze Goods and T. Han- 
dies, Gate Fixtures, Purchased Goods; Post 
Office Locks and Fronts, and Street Letter 
Boxes. 

2. Store, includes all Goods and Materials for 
Store. 

3. Johnson Locks, includes all Time and 
Materials for Johnson Locks and Keys. 

1. Brass Foundry, includes all Time and 
Materials for Brass Foundry. 

6. Knobs, includes all Time and Materials 
for SCREWLESS Knobs and Spindles only. 

7. Battery, includes all Time and Materials 
for Plating, Buffing, Dipping and Lacquering 
in Battery Rooms. 

8. Wheel Room, includes all Time and Ma- 


terials for Wheelroom. 


CLASS B. 





10. Pulley Blocks, includes all time and Ma- 
terials on Pulley Blocks. 

11. Hoists, includes all Time and Materials on 
Double Lifts, Crabs, Winches, [except those 
for Cranes], Elevators, Ete. 

12. Cranes, includes all Time and Materials on 
Traveling and Jib Cranes, Derricks, Transfer 
Tracks, Travelers, &c., also, all Crabs, Trollys, 


and other parts for same. 
CLASS C., 


20. Dial Locks, includes all Time and Materi- 
als on Dial Locks of ALL kinds. 


21. Time Locks,includes all Time and Materi- 


als on Time Locks. 


Packing and Shipping, 
Experiments and Models, 


Job Work, 





SYSTEM OF ORDER NUMBERS. 


All Time and Materials for the following items to be charged to such of the above Order Numbers 
as cover the kind of Goods to which they Relate, viz: 


"When a special ** Factory Order” is issued, all Time and Materials are to be charged to ITS} 
NUMBER, instead of the Regular Numbers above. 


CLASS D. 

30. Safes, includes all Time and Materials on 
Safes, and on Attachments for same. [Locks 
to be charged at Fixed Prices]. 

CLASS E. 

10. Post Office, includes all Time and Materi- 
als on Post Office Wood Work, and on Fittings 
for same. [Locks and Fronts, and also Street 
Letter Boxes, to be charged at Fixed Prices. } 

CLASS 8. 

60. Running Expenses, includes Fuel, [ex- 
cept for Foundry], Gas, Water, Oil, Insurance 
on Works, Watching, Fire Inspection, Time 
and Materials for Running Engines, Oiling 
Shafting, and Sweeping : also ALL Repairs to, 
or mere alterations of Buildings, Fixtures and 
Machinery, and Erecting and Moving Shafting 
and Machinery 

61. Office Expenses, includesall Expenses of 
Office, Salaries, Stationery, Ete., and altera- 
tions and repairs of Office Furniture. 

62. Advertising, includes Sample Boards and 
the Mounting of Goods thereon, Key-Signs 
and all Expenses of Advertising. 

{Except ‘‘ Directions,’ which charge to Order 
Number covering kind of goods to which they 
relate, | 

63. Trucking, 


CLASS X. 

70. Machinery, includes all NEW Machinery 
operated by Power, Foot or Hand, and any 
additions, of permanent value, to the same. 

71. Tools, includes all NEW articles of the fol- 
lowing kinds, viz. Special Tools, Hand and 
Lathe Tools, Special Fixtures for Machines, 
Drills, Cutters and Mills, Work Trays and 
Boxes, Tables, Emery Wheels, etc. 

72. Fixtures, includes all ADDITIONS AND 
IMPROVEMENTS, but NOT repairs or altera- 
tions of Fixtures, viz: Shafting, Partitions, 
Benches, and all Office Furniture, Engines, 
Boilers and piping of all kinds, Call Bells, etc. 

73. Patterns, includes Time and Materials for 
all NEW Patterns. 

CLASS Z, 


80. Building, includes all Time and Materi- 
als on NEW Buildings, or Additions. 


Alterations and Repairs of Patterns, 
Repairs and Renewals, Of Special Tools, 
Drills, Cutters, Files, Emery Cloth, &c. 








In this table of ‘order numbers,” classes 
A, B, (, D, and FE, embrace the producing 
departments, in which the several kinds of 
manufacture therein specified are carried on, 
including all accounts of time and materials 
used, and everything that enters into the cost 
of the goods produced in those departments, 
except General Hxpenses, as comprised in 
Class S, and Hguipment and Buliding ac- 
counts, as comprised in Classes Y and Z. The 
numbers at the left refer to divisions within 
those departments, as, for example; John 
Smith works in No. 1: meaning, that John 
Smith is employed in the particular division 
of Department or Class A, in which the 
locks and other goods mentioned are manu- 


number of the blank, when it was printed, 


the number of blanks printed, and, in many 


cases, the cost of the blanks. Thus: ; 


897 


6.81 


, Would indicate that the blank was numbered 


397: that it was printed June, 1881; that the 
number printed was 400, and that the blanks 
cost 39 cents per hundred, This supplies a 
ready method of designating any particular 
blank, together with other convenient infor- 
mation regarding it, and saves niuch time 
and trouble, 
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Another simple and kindred device, which 
saves much time and confusion, consists in 
the use of a different colored pencil for no- 
tation purposes by each officer of the com- 
pany. Thus: Any communication, bearing 
anv kind of query or check mark in red, 
is known to from the president of 
the company. A letter or paper marked in 
»vrple is identified throughout the works as 
coming from the secretary. A green pencil 
mark indicates the treasurer, and a yellow 
mark the superintendent. Inall the business 
of the company these colors are reserved for 
the use of these officers exclusively. 

Each of the executive officers is also pro- 
vided with a small pocket punch, like a rail- 
way conductor’s punch, making a peculiar 
and distinct mark, and, when he punches a 
document, this is considered equivalent, in 
all shop matters, to signing his name in ap- 
proval of the document punched. 

Orders for goods wanted for shipping are 
made in the office by means of a blank, the 
heading of which we append. These blanks 
are filled out and delivered to the superinten- 


be 


dent, who forwards them to the foremen in | 


charge of the various departments. 


301 
x1 SHIPPING ORDER. 
No aera (Date)..... SHIPPED... 65 Ds 216 00: 
SHED VAR Ge eecersieie aie! enars Charged. ..:..:.. 

PURER ches Toten tole WS. arava TOLa Wie ede: -(e bYarWV Orlwis leew elateces 


Whenever, in making such an order upon 
the superintendent, the office desires to know 
hen the goods will be ready to ship, a simple 
question mark—thus, ?—is made on the 
order in colored pencil by the proper officer 
of the company. This is at once understood 
as meaning that the officer making this mark 
desires to know the precise date upon which 
the goods will be ready for shipment. 

Immediately upon reeeiving a ‘‘ queried 
order” (blank No. 391), the perforated blank 
No. 885 is filled out in the superintendent’s 
oftice, and the regular shipping order is 
pinned over it, leaving about 1} inches of the 


to the office, returning at the same time the 
remaining (or upper left-hand) portion of 
blank No. 385 to the superintendent, indica- 
ting that the order has been executed. 

It is obvious that from a daily inspection 


.of the memoranda thus placed upon his file, 


the superintendent is able to determine what 
‘* promised ” orders are due from the several 
foremen upon any particular day. These 
memoranda are finally turned into the treas- 


urer’s office by the superintendent, and 
eventually destroyed. 
As a result of this method it is found 


that orders are very seldom delayed beyond 
the date promised for their completion, a cir- 
cumstance of the utmost value in any manu- 
facturing business, 

It sometimes happens that ‘‘ special haste ”’ 
is necessary in executing a certain order. In 
such cases, blank No. 348 is used, the orders 
having precedence in every department of 
the works over every other order, excepting, 


of course, other ‘‘ special haste” orders. 





348 
10.80 YALE LOCK MFG. CO., 
3 
STAMFORD, Conn. 
LCE ern a Sane eies sy Es Lae 


SPECIAL 


HASTE. 


If anything stands in the way, in any 
room, of their being done promptly, let the 
Superintendent know AT ONCE. 

As soon as the work is done in one de- 
partment, SEND without delay to the next 
in order, 

WITH THIS SLIP ATTACHED. 





When regular stock goods are wanted, a 
shop order is made out (in round numbers) 
on blank No, 384, and handed by the super- 
intendent to the foreman of the proper de- 
partment. (In the present illustration, depart- 
ment No. 1, Class A.) The foreman completes 
the blank by noting the number of articles 
actually made, with date of completion, and 





385 
6.81 Return to Superintendent when Sending Shipping 
5 Order to Office. 
Promised 
BO ies eevee ace 
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left-hand margin uncovered (the right-hand 
portion of blank No. 885 having been pre 
viously torn off by the superintendent and 
retained by him for reference), and the two 
are sent in this condition to the foreman in 
charge of the proper department. On re- 
ceiving the blanks thus arranged, the fore- 
man writes on both the upper and lower 
portions of blank No. 885, under the word 
PROMISED, the date on which the goods can 
he shipped. He retains the upper portion, 
together with the original, or detailed order 
blank No, 385 being only filled outin memo- 
randum form), and returns the lower portion 
to the superintendent, who, from the date 
thus given, is enabled to fill out the memo- 
randum on his file. The superintendent then 
returns the lower left-hand portion of blank 
No. 885, thus filled out, to the office. 

When the goods thus ordered in any de- 
partment are ready for shipment, the foreman 
returns the shipping order (blank No. 391) 


the goods, accompanied by the shop order, 
are turned over to the inspector, who finally 
returns the completed order to the superin- 
tendent. Weappend a specimen blank. 


AMERICAN MACHINIST. 


One of the most vexatious and time-con- 
suming features possible in any business is 
want of system, in the matter of asking and 
answering the thousand-and-one inquiries 
that are liable to come up in daily business. To 
prevent this wholesale waste of time and dis- 
arrangement of business on the part of both 
136 
is used, of which the heading is here given, 


questioner and questioned, blank No. 


space being left for the questions and an- 
swers., 
~ 436 l 
1280 YALE LOCK MFG., CO. | IN 
24 
Nore. —To facilitate business, and to a 
ing instant action, and which can be stated 
form and handed into the office. 


The above blank is usually addressed to 
the foreman of the department, or may be 
addressed, for example, simply to ‘‘ 10,” 
which is at once understood as meaning the 
foreman of the Pulley Block department. 
These, and other errands are served by mes 
senger boys, who make regular trips through- 
out the various departments, rendering it un 
necessary for any employe to leave his work, 
in working hours, except in extreme cases. 

In the arrangement of wages, confusion is 
avoided by the use of blank No. 383, here 
given, the final approval being usually by 


utes in each month is all the time required of 
him for this purpose under this system. The 
blanks come to him uniform in size, and filled 
out and signed by the foreman and super- 
intendent. He readily lays aside and returns 
to the superintendent for further investiga- 
tion, any recommendations that seem doubt- 
ful, and punches all the others at one time 


and by one motion, in token of approval. 
383 
5.81 WAGES RATE TICKET. 
5 


of 
employed as a 
be fixed at 

His present rate is 
was fixed 
prior to which it was 
(if a minor,) vr 

I have examined the case carefully, and 
am satisfied that his services are fully worth 


ieee ROD; vcs 
..cents. Age 


the proposed wages, and that the latter are 
no higher than the Company is paying to 
others or similar services. 


FOREMAN. 


T have personally investigated the above case 
and advise its approval, 


SUPERINTENDENT. 


FOLIO 


In the cases, where piece work is done, the 


prices are arranged by the use of a similar 
blank, and the rates thus fixed remain un- 
changed for one year, after which they are 
again subject to revision. 
ie + 
Edison’s latest wrinkle is the attempt to 
convert coal directly into electricity without 
the. intervention of the steam engine, and 
with special reference to his system of elec- 
tric lighting. 
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Messrs. J. F. Holloway, of the Cuyahog: 
Works, and 8S. T. Wellman, of the Otis 
Iron and Steel Company, members of the 
American Society of Mechanical Engineers, 
who came from Cleveland, Ohio, to attend 
the funeral of the late A. L. Holley, un- 
fortunately arrived at the church half an 
Before start 
ing, Mr. Holloway contributed a feeling obit 
uary of the honored dead to the Cleveland 
Daily Leader. 


hour too late for the purpose. 


r . Use a Separate Sheet for 

QUIRY. 8 I heet for 
Each Inquiry. 

void interruptions, ALL inquiries not requir 

BRIEFLY in writing, should be made in this 


|The Cautious Reception of New Mechani- 
cal Devices, 

Only those who have learned by experi- 
ence, fully appreciate the fact that usually a 
small part of the difficulty is overcome in the 
devising and getting an important mechani 
cal appliance ready for use. The inventor 
/may see clearly the advantages of what he 
has, but to make others see 
quite another thing. 

Generally the designer is a man of ad 


it as he does is 


vanced ideas, added to which, intense appli 


| the president, who estimates that a few min- cation in the direction of his production usu 


ally has the further effect of placing him so 
far in advance of current thought on the sub 
ject, that the real difficulty is in educating 
those to whom he ought to sell up to seeing 
the matter as he does —which is probably in 
its true light. While there is nothing in this 
that might not be expected, it is one of the 
discouraging features attending the introdue- 
tion of many things in the mechanical line 
that really Nothing 
more natural than that such things should 


are meritorious. is 
be looked upon with some degree of suspi 
sion by those who are looked after as pur 
chasers; while on the other hand to the man 
who has studied the matter in all its bear 
ings, it seems entirely unnatural that his 
presentation of the subject does not. carry 
conviction with it. 

Years ago the inventor of an appliance that 
has since gone into universal use in the ma 
chine shop carried one of them around—-a 

job of considerable magnitude —in the vain 
attempt to convince some one of its utility to 
the extent of satisfying him that it would be 
to his interest to buy. So far from accom 
plishing his purpose, he returned home in 
disgust. Familiarity with the use of ma- 
chine tools, and a correct appreciation of the 
economic value of his device, did not ap 
parently supply him with sufficient arguments 
to satisfy a single individual. 

He found, however, upon arriving home, 
talked to better 
purpose than he knew of, the evidence being 


that in one instance he had 


in the shape of a single order from one of 
The next 
wait patiently for another order, which came 


the parties visited. thing was to 
from the same parties, but for a different 
sized device, for which the inventor made 
his own patterns, doing the machine work 
with tools illy adapted to the purpose. After 
this a long spell of waiting. 

It is altogether pleasing however to record 
that from this beginning—by no means en 
couraging—a business grew up that has amply 
rewarded the party referred to, and has been 
indirectly of infinitely greater advantage to 
others than to him. 

This is by no means an exceptional instance, 
but on the contrary is the usual course, and 
instead of discouraging those who have valu 
able ideas should afford encouragement, and 
the satisfaction that comes of merited ap 
proval, The caution with which mechanical 
devices involving radical changes are received 
does not, as is sometimes claimed, work en- 
tirely or usually to the disadvantage of the 
inventor. On the contrary, the fact that such 
devices must find their way into public esti 
mation on their own merits, although it may 
sometimes delay the triumph of valuable in- 

ventions, is in the end a protection to the pos 
| sessor of things really meritorious, 
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| worthy movement. 


| without recklessness, 





Alexander Lyman Holley. 


Elsewhere we present a portrait of the great 


engineer for whom two continents mourn, 
our illustration being from a photograph 


taken about two years ago. 


The qualifications of this remarkble man | 


were so many and so varied, that it is impos- 
sible to do justice to his memory within the 
limits of our spaee. 
eminent in a single department of engineer- 
ing. Few won eminence 
distinct branches as Holley did. Railway, 
marine, naval and metallurgical engineering, 
in a variety of ways, owe to his tireless 


have in 


tivity contributions of the greatest value. 
Many men have attained mechanical emi- 
nence as a result of practical work. Few 
have added the polished diction of the 
thoughtful and witty speaker, the ease of the 
non-official dioplomatist, the grace and 


learning of the scholar and the skill of the 
ready writer to the undoubted claims to prac- 
tical eminence which Holley was too modest 
to make, but which his deeds abundantly 
made for him. 

Many men who have achieved eminence in 
special lines, have been so unbalanced in 
other directions, or so honeycombed with 
human weakness, that always the veil of 


‘kindly charity was needed for their short- 


comings. But Holley never needed coaxing, 
or flattering, to keep him line with any 
On the contrary, he held 
others in line. In point of fact, some of 
Holley’s most characteristic qualities centered 
in the personal influence and tact with which, 
without being a politician or public man in 
the ordinary sense of that term, he moved 
the springs of public opinion in industrial— 
notably tariff—matters, in ways for which 
few persons have ever given him credit. His 
extended acquaintance among engineering 
societies, schools and establishments, as well 
as railway and transportation circles, and his 
personal and social relations with influential 
men and leading journals, form a case in 
point. 

One of the distinguishing features of his 
character was its genuineness. Refusing to 
accept a degree from another institution, he 
yet valued the similar distinction conferred 
upon him by his Alma Mater, Brown Uni- 
versity. Receiving the congratulations of a 
friend upon this high compliment, his first 
thought was, ‘‘ Yes; but I must now go to 
work and deserve it!” This from a man 
whose graduation from any college must 
honor it more than school or college could 
ever honor him! 

Many men great 
endowments never discover 
thing, because they do not 
are to be discovered or 


mechanical 
create any- 
go where things 
Rooted in 
one place, they spend years in doing some- 
thing that has been better done elsewhere. 
Or they make others believe in their 
entire knowledge and mastery of the subject. 


possessing 


or 


created. 


cannot 


Holley’s short life produced great things, be- 


Many men have been | 


| ae € ri | . . 
| happy occasion some years ago: | delphia, of the Committee on Regular Meet- 


several | : . 
should think of that, 


ac- | 


| plore it as we may, 








cause he lost no time in doing incomplete or | 


uscless things. His incessant travels taught 
him the boundaries of every man’s land, and 
he learned exactly where to begin building. 
In this, too, his tact and personal good fel- 
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|as rounded and complete as his mental en- 
| dowments, 


and indeed formed a part of 
them. 

The only pity of all, was the fact that in| 
his devotion to the work which he so loved, 
he considered his work so much and him- 
self so little. Accomplishment was easy to 


him, but human strength has its limits. The 


|final result of this process of lowering the | 


vital forces by ceaseless work and study, de- 
‘-annot perhaps be bet- 
ter characterized than in his own words, | 
speaking in steel-making phrase, upon a} 
~perhaps some of us 
who are ‘burning the 
candle at both ends.’ Ah! well, may it so | 
happen to us that when at last this vital spark | 
is oxydized when this combustible has put 
on incombustion, when this living fire flut- | 
ters thin and pale at the lips, some kindly 
hand may ‘turn us down,’ not ‘under ‘blown 
—by all means not ‘overblown’—some lov 
ing hand may turn us down, that we may 
perhaps be cast in a better mould!” 


‘“‘Burn to the end 


The Science of Steam Engineering 

Notwithstanding the progress that has been 
made during the past twenty-five years in the 
direction of perfecting the steam engine, it is 
at least remarkable that nothing has been 
added in that time to the science of steam en- 
gineering. Remarkable, because the steam 
engine is confessedly one of the most import- 
ant factors in the problem of industrial enter- 
prise, as well as in many things that other- 
wise make up the sum of the comforts and 
conveniences of life, and as such has received, 
and is receiving, probably as much serious 
consideration as any other singie thing in the 
mechanical line. 

Not less remarkable than the fact that 
twenty-five years—one hundred years we 
might say--has failed to develop a basis for 
the science of steam engineering, is the fact 
that such progress has been made ina general 
direction without any science. 

It has long been known that, for instance, 
there was a gain in working steam expans- 
ively, which knowledge must almost inevit- 
ably go with any practical knowledge, how- 


| ration 


| ficiently so to prove of great value. 


| the 





ever rude, of the application of steam, as in 
the cylinder of a steam engine. In reference 
the economic value of expansion, even 
when employed under pre-determined extra- 
neous conditions, the widely different opinions 
of eminent engineers demonstrate that much 


to 


practice must yet precede the establishing of | 


this point in the science of steam engineer- 
ing. 

So with reference to cylinder condensation, 
which so closely affects the possible economy 
of expansion. On this point the most di- 
verse and confusing opinions prevail, with 
no present probability of a crystallization into 
the germs of exact knowledge. 

The value of the steam jacket, and even 





ing information, from experiments as usually 
made, sufficiently accurate to form a basis 
for the science of steam engineering; it 
would seem practicable by an honest co-ope- 
of those interested to arrive at a 
knowledge of many points in dispute which 
should be substantially correct — at least suf- 
For this 
purpose the complete records of any experi- 
mental test—however trifling it may appear 
—would be of great value. 


o_o 





Messrs. Le Van and Grimshaw, of Phila- 


ings, have made arrangements with the 
Pennsylvania Railroad officials, by which 


cards will be furnished to the Secretary of 
American Society of Mechanical Engi- 


| neers (239 Broadway, New York), for distri- 
>| bution among members of that organiza- 
| tion, 


entitling each member desiring to at- 
|tend the Philadelphia meeting of the so- 
ciety, on presentation of such card at the 
railway ticket office, to buy tickets over the 
Pennsylvania Railroad and all its branches, 
either way, at the rate of two cents a mile. 
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Running Over Time and Double Time. 

It isa matter for serious consideration in 
many machine shops, in view of the pressure 
of work and the advantage of filling orders 
promptly, whether it is good business econo- 
my to work over-time from one to three hours 
a day. A large number of shops have tried 
it and are now trying it, while others could 
not be induced to try it. We have made care- 
ful and extended inquiries in regard to the 
economy of the plan and find that the expe- 
rience of at least four-fifths of those who have 
carried it into operation is that it don’t pay. 
Now, if ever, the advantages of the plan 
should be manifest. Prices are remunerative 
and orders abundant, the extent of business 
(and consequently of profits) of almost every 
shop being limited only by its capacity for pro- 
duction. The delay in getting orders filled is 
the principal drawback in giving them out, In 
numerous instances the shop that can fill the 
order at the earliest date has the preference, 
sometimes, too, at a higher price than the 
others can obtain. It is therefore not surpris- 
ing that some machine establishments feel 
impelled to work regularly overtime. That 
as arule they are not satisfied with the result 
now is sufficient evidence that, in no condi- 
tion of Lusiness, would the plan prove gener- 
ally successful. The human machine, unlike 
inanimate matter, is quite limited in its capa- 


| bilities for continuous exertion; and efforts to 


' 
another. 


| increase the amount of daily work which ex- 


perience has shown to be reasonable and safe 
are apt to bring out difficulties of one kind or 
Men who work fifteen hours a day 
ought not be expected to do one and a half 


| times as much as men of equal caliber who 


the advantages of compounding, are hardly | 


less warmly disputed, to say nothing of high 
rotative speed and minor points. 
The fact that these points are in dispute 


by those whose education—if any one’s—fits 


|them to speak with authority, shows more 


| 
| 
| 


lowship made the task of acquiring knowl- | 


edge easy. 
gave it liberally and frankly; and in these | 
ways gained admittance freely to establish- 
ments that would have been bolted and 
barred to most other men. Incapable of  be- 
traying confidence, all with 
brought into contact learned to feel a per- 
sonal affection for him. 

Ile was one of the most appreciative of 
men. He readily grasped the full scope and 
effect of any new thing when first presented. 
He looked at once to the bottom of it, and 
needed neither explanation nor argument, but 
if he accepted it, did so wholly and without 
His ready acceptance of the 
idea of establishing the American Society of 
Mechanical Engineers, in the manner pro- 
Without a trace of 
meanness in his composition, he was equally 


whom he was 


reservation, 


posed, is a case in point. 


His moral nature was | 


He asked information, and he | 


| 


| substantial value, 


| conclusively than argument the condition of 


existing knowledge on the matters that par- 


| ticularly pertain to steam engineering. 


Unfortunately, the things that would col- 
lectively go to make up the science of steam 
/engineering are exceptionally hard to come 
at. Laws must first be deduced from exper- 
iments, and experiments that should be of 
have baftled—apparently — 
thus far the experimenters. Perhaps it would 
better express the facts to say that these ex- 
periments are usually made with a single 
object in view, and that not always a very 
clear one. In any event, they do not always 
satisfy those interested in them, or at least 
do not afford sufficient data for their own 
future use; and, of course, if fully known, 
would be of little value to others. Evidence 
is not wanting of this fact, while the instance 
is not wanting where some particular ar- 
rangement—notably, the steam jacket- 
been demonstrated to be both economical and 
the reverse in the case of the same engine. 

Notwithstanding the difficulty of obtain 


has 





| or taking a rest. 


work only ten hours aday. Even if they ac- 
complish the same result for every hour’s la- 
bor as others who work fewer hours for a 
short time, the laws of nature will inevitably 
assert themselvés and compel a relaxation. 
Leta shop commence running regularly over- 
time, and soon workmen previously relied 
upon for steadiness will be off for one or two 
days, or perhaps a week at atime, either sick 
When good mechanics are 
as hard to secure as they are now, it must be 
a disadvantage for a shop to dispense with 
any of them for a single day. 

We should perhaps, say anything 
detrimental to the quality of the work turned 
out when a shop habitually runs overtime, 
but it is safe to venture the assertion that 
quality is not so likely to be maintained as 
when men are not taxed beyond the ordi- 
nary hours of labor. 

The operation of shops well lighted (elec- 
tric light, for instance), and provided with a 
double force of workmen—one for day and 
the other for night work—is not open to the 
objections we have mentioned. 


not, 


A number 
of shops are pursuing the latter plan with, so 
far as we can learn, good success, It almost 
doubles their to run as long by 
night as by day, and when gain in time and 
interest on cost of plant are considered, we 
are not sure but it fully doubles their profits. 


capacity 
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; Manan 4 reer hear ee eR ee Oe ice variety of mechanical and business topics treated | ter, Mass., near the Union depot. He is buildin 
} motives and cars built from his designs for Please inform me whether the metal called bismuth | jn a wise and w itty way that will be instructive to} the oscillating “Business Kngine,” and has tte 
the North Wales Narrow-Gauge Railway ; expands or contracts when heated? A. Generally | old and young mechanics, and interesting to every- | é ne aerate Serie ke ae ae Jus 
. ee te 7 ‘ nt h | speaking, it may be said to expand. Bismuth is bemty. os many as 150 copies have been sold in a | brought out a new pattern of blacksmiths’ upright 
; also cost of running them as compared with | quite prittle. and is se i tee Mae js | Single shop. Over 40 Humorous illustrations ; 320 | drill. 
& - I a. | quite brittle, and is seldom used by itself. It is | pages, 12 mo. Price, $1.50 per copy, by mail, to | : ; 
| another type of rolling stock, from which it | mixed with lead, which forms a very tenacious | any address. AMERICAN MACHINIST PUBLISHING Co., | Boynton & Plummer, Worcester, Mass , have just 
appears they were very economical. | alloy that expands in solidifying, and hence is some- | 96 Fulton St., New York. | made a lot of six 12’’ square crank planers,to run by 
| times used for very fine castings. The publishers of the Engineering and Mining | hand or power. In one week recently, they had 
eae ae a ; teat: | Journal willissue January 4, 1882, and each Wednes- | orders fr 5 concer ‘KO aaierntiha - 
55) S., Syracuse, N. Y., asks: On which! day thereafter. Coat, a weekly journal, to be de- one rs from one concern for 52 blacksmiths’ upright 
' | » ©) ’ J irills 
Several manufacturers have advanced the | side of a slide for milling machine or lathe should | | ee ‘ear to the interests of the coal trade, | OT * , t 
: i A P . , . : ; Mees ' : neluding 1e mining and preparation of al Western chair manufacturers, w : ai 
price of machine tools since the first of Janu-| the gib be placed? A. Opinions differ somewhat, | for market. 2. Its canes The market- the jomenasetosraae of Seeman pa gem “ 
ary ten or fifteen per cent. Late advances | if we judge from the practice of different builders. | ing of coal. 4. The economical use of coal. Coat | A , ort eee 
Bet 2 : e : | Our opinion is that it should always be placed so | will be profusely illustrated, and the freight, labor | MOV!ns In the matter of securing such legislation 
in the price of iron and the extraordinary de- | Gialairain oe the hia ba “nih a4 ‘ os . —_ wanes questions wil be treated - a thorough as will relieve them from what they consider to be 
; é | the stré » too ; ig will bring the great- |} and popular manner. The statistical information | , e¢peat ininctice 
d mand have been the cause of it. est wear on the gib. The reason for this is, that | of CoaL will be collected with great labor and care, | sls ceipestaempintchain 
; Nails are made and sold in kegs ata price the gib is the easiest part to renew; also, the gib | el lg pee at oh ng ys P. Blaisdell & Co., Worcester, Mass., have eighty 
A ° d poe : 2 }men regularly ¢ york aking achine 
but very little (if any) above that of refined | being adjustable, the effect of unequal wear rem- — of ability and great experience in every o- a ni oe “ bt - won: wpocerns hs 
{ = = as contai + + | edies itself in the adjusting. department of the coal trade, and will have, at the | Their new 60-foot addition contains seven planers 
bar iron. The business has contained in it- ar oes : i 7 . be outset, a large staff of reliable correspondents at | now running, and will have five more in a week or 
‘ self a great deal of competition, although (56) Pr. B, C.; Newark, N. J., asks: Will _, different ~ centers of the country. Sub- two 
ji Road eae oa scape nS ef PARR TN scription price, $2 per year. Specimen copies on : 
} prices are regulated by two associations, one — hi " = en — = gripe of app yy ~ — The Se — ¢ Publishing Com- L. Coes & Co., Worcester, Mass., made 18,000 
1 : 1e following ensions: Diameter of cylinder, | pany, 27 Park Place, New Yor P. O. Box 1833, sine wa haa 4 dpi ‘ 
east and the other west of the Allegheny | ,.,,. i, ies SCs screw wrenches in December. Prices of their 
8 : a a 2 5 s a > > ¢ . * * 
: | 18”; stroke, 36”; reyolutions, 85”; steam pressure, 96 goods have advanced twice within four months 
mountains. The nail industry might per- | pounds? A. Such an engine, if properly constructed “he Brae ; ths, 
. 4 ' and orders are crowding them bey cede 
haps be considered a losing business, but the | should work, with a reasonable margin for govern- fan ony pide of the year One: eee 
; > g, at from 140 to 150 indicated horse power at eat 
returns of the nail mills of Wheeling, West ing : TY : : ; 
1e Otis Iron and Steel Co., Cleveland, O., are 
‘ a., (the Nail City) for 1881, show that it is (57) A. M., Norfolk, Va., writes: I have rolling Siemens-Martin steel boiler plates 100 inches 
not so unprofitable as it might be. Seven of | an arrangement by which I can run two engines, long. The Standard Oil Co., have each of their 
these mills have an aggregate capital stock | either horizontal or vertical, connected to one | E. C. Howard is enlarging his foundry at Sand- | boilers made from two of these plates with seams 
; £ $3,260,000 and these seven mills earned | shaft, using only one eccentric and one valve. The | Wich, Mass. at the sides. These boilers are six feet in diame- 
a ¥ Z ide ng ey Is d a ne he p: ss a | engines may be compound or simple. The valve is | The Hendey Machine Co., Torrington, Conn., are | t€?: 
and paid dividends during the past year ag- | in one piece, self-adjusting to seat or seats, very | enlarging their machine tool works. David W. Pond, Worcester, Mass., has 275 men at 
; gregating $712,000, or about twenty-three | simple and perfectly balanced. What I want to Beloit, Wis., capitalists ere cousidering the pro-| Work building machine tools, exclusive of the 
g d : : ona ais. a te oo . 8., Cf austs é ’ ‘ _ > "O- ; z 8, ’ 
; per cent. At the same time the stock in se as is, if there is any value inthis? A. The ject of establishing a bell factory force in the foundry. The new 80x80-foot addition 
. : act that you make one valve answer for twocylin- | ie for i ani , is bei i i 
s has largely appreciated in value. ’ ; ; oe r Ingine W . of ~ | for a planing room is being fitted up with tools 
) these mills nn eee Ss ng ders amounts to nothing. If you can make a bal- The Atias Bagin Worms, of Intionapolis, are which will give an increased capacity for turning 
The bar iron manufacturers are pursuing | anced valve simpler and more reliable in its opera- | PTecting a boiler shop 50x250 feet. out work. He has just brought out a new style of 
: a wise policy in not advancing prices to aj tion than others, either on one or two cylinders, George H. Whitney, Nashua, N. H., is building an long planer. ; : 
; point where the importation of foreign iron | your invention has some value. | adaiHos to Ris machine shap. The Folger Manufacturing Company, at Spri 
‘- : tee : se ‘ y POIBCY Me ac & Company, at Spring- 
will be stimulated as it was in 1879. The Car shops of the Central Pacific Railroad are field, Ohio, commenced about two years ago, under 
: Or | re structi ‘ Te akls ‘s . . » ‘ nv : a 
steel manufacturers seem to appreciate the Can | Sa Renn HE rent SEG, Se. the name of A. KE. Folger & Co. Their specialty 
4 situation in this respect, and have kept ~ CIALS The Maine Central Road will probably erect ex- | was the Buckeye | pright Hand Drill Press. In the 
) : ki it lifficul Ie a * | tensive shops at Portland, Me., that city having| past year their business has nearly doubled, and 
Snape r reby ak y very » . » : : - 
prices low, thereby making It very difficult | offered special inducements. this year they start out under the new name with 
for English steel to gain eny ionmeaigeeel Transient advertisements 50 cts. a line for Youngstown, Ohio, is negotiating for the estab- very encouraging prospects. They also manufac- 
; sortion of the trade lost in this country. | Spe , : wie lishment of mammoth locomotive works at that | tre light power presses with hand and automatic 
I |each insertion under this head. About seven so cave the Railway A ~ | feed. Their works are increased materially in 
——__++—_— | words make a line. Should be received Wed-|®*°° 50 says the Batway Age. pacity, and they are filling orde rs as vapid a 
Second Hand Tools | nesday morning. The Miansapolis, Mien., Harvester Works have | Pact Industrial World, ; 2 
sec i ° filed a certificate of increase of stock amounting to ii ‘ j 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. | $350,000, making the total stock $500,000, | A. M. Powell & Co., Worcester Mass., have thirty 
Three years ago second-hand shop tools James W. See, Consulting Engineer, Hamilton, O. The Chicago Locomotive Works will soon ask “i - — — ee — — vin 
were easily obtained of all degrees of wear. Presses and Dies. Ayar Mach. Works, Salem, N. J. | for bids for the construction of their buildings and | building lat 08 GS PF 4 gu? and - pt hg and 
_| Alfred Wilkinson, Expert Tests of Steam Engines | machinery. | have drawings ready for a 36’ lathe. They also 
Tools could be had in any stage of decay | and Boilers, 123 N. 4th St., Phila. ioe dah ; | have drawings ready for 22”, 26’ and 32” square 
(thereby suiting different tastes and require-| List of Machinists in U.S. and Canada ; just com- | rhe Nashua, N. H., Iron and Steel W orks have planers of a new design. Patterns are making for 
: i | piled. Price $10. A.C. Farley & Co., Philadelphia. | recently shipped an 8-ton steel shaft to San Fran-| the 22 and 32” sizes. In their latest style of lathe 
, ments) from the slightly worn to the com-|" , a . ie ed m BNERE. atest style of lathe, 
) Now all this is|trialif desired. W. F-4 John Barnes Rocktord Ii |... rede prteBornlpetagpabecepgy 
stelv dilapidated article. Now : ; | trial if desire 7. F. & John Barnes, = P Set, Ce wd : yee 
pletely dilapids ited article. Now all this Is tris iii cian Seater te ‘ile ay : ee poset <9 rhe Boston, Mass., Machine Company contem- | that turning it from one mark to the next will set 
we > > 3@ i eS 3 Ss é : : : ® 8 . : 
changed. The man who wants a more or less ani ieee Address, S. M. Co., South Ne ott eg plate adding the construction of locomtives to their | over the tail .001 of an inch. It also has the same 
: amaged lathe drill, planer or milling ma-| N. H.” business. | graduation on the cross screw for the compound 
damage >| : I 
: 4g Sek, cs Rake. 4 anaider- Boilers improved in steaming power, fuel saved; There is talk of starti : or f ~y at | block, and on the rest screw. We noticed, while 
chine is obliged to skirmish around con ide1 KsnURAes taaaonal to Ganentaanae, ie Gace Byirosd by i Oo mention another foundry at asda thimis thal tab, & extetix Ee 
ably to purchase what he desires. The mark- | suaw, 430 Walnut St., Phila. ee ai, Mass, to De Covated entirely to job lathe, with front bearing 4%’’x644”. The back 
} d a x ‘ P ‘ rork t >. ron earing Yo XO046""~ 1e€ ac 
Y ae yee ee et ee 7 Mechanical drawings, machine designs, tracings W°'*- te 7 oust ‘MEN ou. coo 
et supply is about exhausted. Pri¢ os, how | and Patent Office work ‘% J. Emery, Mechanical A number of capitalists in Louisville, Ky., are bearing was 3/4"x5”. This firm will, in the Spring, 
; ver, have not advanced much beyond those | Engineer and Draughtsman, 58 Liberty Street, N.Y. s , : ‘ ; as hela build an addition to the shop for a planing room. 
3 e ’ “ How to Keep Boilers Clean,” 1 ott ful moving for the establishment of locomotive works 
ie s. The disappointment of ow to Keep Boilers Clean,” and other useful |, Nee ee , wn & Sons. Worceste ass. have 4 
asked for new tools. The disappoir € : taictuneniee Tae ahd Uaneee dae Gacincaan, “oak | We eas ott. Wm. Allen & ons, Wor ¢ ste r, M IS8., have just 
the individual who has been unsuccessfully sent free by the ee r, Jas. F. Hotchkiss, 84 The Pennsylvania Railroad Company has about completed a 80x40-foot addition to their machine 
p ; J Street, N. : : : die ‘ ill s rect a 100x50-f addi 
s yping for second hand tools is often hard obn Street, decided to have ten locomotives built at the shops shop, nd Wil S008 erect 8 300m : foot addition to 
shopping J al I ? . 
hy as Russell & Struthers, Wax Process for making out- | of the P. W. & B. Road at Wilmington their boiler shop. Among the boilers (all steel) they 
to express. line engravings. Specimens each week in the f m4 : have just built and shipped are the following : Two 
| A Amunoay Samet. | Se go me mnereving The Cuyahoga Works, Cleveland, O., are now | of 100 horse power each to a Baton Rouge, La., 
: ‘ _| with best facilities. Russell & Struthers, 59 Park setting up a new compound engine of 700 horse ill: two of 80 horse rer ef , 
: On the morning of the 31st ult., the large | Place, New York. aii iie-ien aeokedl aa tie cotton mill; two of 80 horse power each to E. & 
‘ ‘ z ie ’ e x z ower for an elevator licago. atahatas WW “ ae : e 
structure known as the World Building, on , “ Slide Valve Gears,” by Hugo Bilgram, published : — A. H. Batcheler, No. Brookfield, Mass.; one loco- 
, T ark 1 Be k Claxton & Co., Phila., describes the easiest Fuller & Wilson, Worcesster, Mass., have built) motive boiler to Worcester & Nashua R. R.; two of 
) the corner of Nassau, Park Row anc ecK- method known for correctly proportioning slide | several 18” engine lathes for the Providence Steam | 80 horse power each to Renfrew Manufacturing 
© + r » ¢ z* > I & 
; streets. New York City, was consumed valves, link-motions and cut-off gears; Price, $1.00.) , 0. /, - : eae x ve FLY , 
] man streets, New ork y, was eC New York, January 12, 1888.—I beg to request my Engine Co. Co., No. Adams, Mass.; one 40 horse power marine 
m .| New . January 12, 1882.—I be ques y : . a : s ; fn ae . 
, by fire, with a loss of about three-quarters of | correspondents to address me at my post office box, J. M. Veach & Co., of Adairsville, Ga., are build-| boiler to Providence. They are building one boiler 
ens ete ‘ ac + 4s - 3,306, New York City, and not at the office of ‘‘The ing a new mill, and will put in a 14’’x42” Atlas Cor-| for Quaker Mills, Ravenna, Ohio, They have just 
l a million dollars and at least six lives. Mechanical Engineer,” in which none of my writ- 


Among the prominent losers are the New 
York Belting and Packing Co., who lose 





and with which I shall 


ings will in future appear. 
Joshua 


hence forth have no connection whatever. 
| Rose, M, 





liss engine, and a pair of boilers to furnish power 
The entire outfit will be furnished by the Atlas En- 
gine Works, of Indianapolis, 


Shipped one 10x4-foot feed water heater and puri- 
fierto L. 8S. Iron Co., Ishpeming, Mich., and one extra 
| . r 
| -arge heater to State Lunatic Asylum, Worcester, 
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Machinists’ and Dacteeer Supplies. a 
New York, Feb. 2, 1882. fa 

The supply market continues active. Larger -« i 
orders are coming in, and more of them. There is = 
an extensive inquiry, and the impression seems to 2<4 
prevail that, with the opening of Spring, supplies = peal 
Ri very ac are * The mi anufac turers are si n ne 
yusily engaged in filling back orders. The market ~ 
is entirely cleaned of second-hand tools, and per- Lodge, Barker & C0. > ie 
sons in search of new lathes and planers en S. E. Cor. Pearl 4 = Send for New Illustrated Catalogue. 
arrive at the store to find that the last one of the and Plum Sts. 
kind desired was sold the day previous. It is still CINCINNATI, O. ~ 70% —__—_— 
probable that prices will advance. Manufacturers of = 


18’ BNGINE LaTrerms The Deane Steam Pump Co. 





The Pig Iron market remains firmin tone, with jgusp puUBLISHED 
a moderate inquiry. Consumers are buying only ; ine ae 
small Jots for immediate use, and prices remain 
unchanged. We quote Foundry No. 1 at $26.50 to$27 : 
Foundry No. 2 X, $25: Gray Forge, $23.50 to $24 

The market for Foreign Tron remains in the same 
quiet state as when last reported with a light in 
quiry. This condition of affairs is agravated by 
the high prices demanded by holders as well as the 
fact that there is only a smal! stock on hand. 

We ~~ ite Gartsherrie at $26.50 to $27 ; Coltness, 
$28.50; Glengarnock, $25.50 to $26; © arnbroe $25 ; 


PRICE, $1.40. 
A TREATISE ON 


IRON FOUNDING, 


By CLAUDE WYLIE, 
Practical Iron Moulder. 


MAIL FREE. | 


HOLYOKE, MASS. 





o4 Oliver St. 226 


Boston, 


92 & 94 Liberty St., 


New York. 


—— 
& 228 Lake St., = 
Chicago. 








Written for ticaitiag oo puma large and smali | The Boston Machinist. 
. EB & F.N. Beat 446 Broome Street, N. Y. 


Being a complete school for the Apprentice as 
= as the Advanced Machinist, showing how to | 





Eglinton. $24.50 to $25.50; Summerlee, $27.50 ‘ 
Prime Wrought Iron Scrap in dem: and at $31.50 
to $32... Merchants’ Bar Iron continues active with 

prices unchanged. 

Steel and Iron rails quiet with no change in 
prices. Old rails firm but quiet at $31 to $31.50 for 
Tee’s, and $32 for Double heads. 

Copper is dull this week and prices lower. We 
quote Lake Superior at 20c. Banca Tin, 26e. 
to %Ke.; Straits and Malacca,245¢c.to 2434; Austra- 
lian, and Billiton, 244%4c.; Spelter, Weste m, 5%gc. to 
fc. Refined, 8¢e. to x34c. Silesian, 54c. to 5%e. 
Lead, 5c. to 544c. Antimony 14%éc. to 15e. 


BRADLEY &COMPANY OY 








* Situation and Help” Advertisements, 30 cents a Ss. W. GOODYEAR, 
line, each insertion. About seven words make a line. 


Should be received Thursday morning. 





MACHINERY i: = Tt 


| by compression or swaging COL Ma- 
chines manufactured under Sette iene | 


al ie by Miller, Metcalf & Parkin, Pittsburgh, 
—> WwW A N 7 f fT) - <=— Pa. For machines or information, address 


WATERBURY, CONN, 


By WALTER FITZCERALD. 
18mo, Cloth. 75 cents. 
} | sale by JOHN WILEY & SO 
15 ASTOR PLACE, NEW YORK. 
*,* Will be mailed and prepaid on receipt of price. 


Cutting. 


make and use every tool in every branch of the 
business ; with a treatise on Screws and Gear- 


BRADLEYS (§ CUSHIONED HAMMERY i 


Published and for 
N 


‘THE KEYSTONE INJECTOR, 


For Stationary, Marine and other Boilers. 
SIMPLEST AND BEST MADE, 
Manufactured by E. TRACY, 


511 & 513 North 12th Street, Philada. 
SEND FOR CIRCULAR. 





JHE CAMERDNS 


Ts the Standard of Exeellence 





A Me c hanic al Dri x er in desires re-cngage- 
ment. Address ‘‘H,’ D. 38, New Haven, Conn. 

Brass Finisher—To pole active lathe hand ‘steady 
employment. Good wages. Healthy, pleasant and 
cheap city to live in. Waterous Engine Works Co., 


FOR ALL KINDS OF FUEL. 
Brantford, Canada. 


1 ' oa SEND FOR CIRCULAR. 
Wanted.—Foreman of iron foundry desires a 

situation; has had experience, and can bring good ‘, y N E > 7 

recommendations. Valve work a specialty. Ad- i R A i K I ¥ I ( JIN iD, 

dress Box 4, AMERICAN MACHINIST. 709 MARKET STREET. ST..LOUIS 
Wanted—Foreman for Machine Shop; must have 130 W. SECOND ST CINCINNATI oO 


SHEFFIELD GRATE BAR, 





experience and capacity to handle one hundred 
COOKE & CO., (Formerly Cooke & Beggs), 


men, accustomed to Engine work and shop regime. 
References required. Address, A. W.H., Middle 

6 Cortlandt St., New York. 
Agents for 


The Keystone Injector, 


Machinist Wanted—A rare chance, if applied for 
soon, for a first-class, thorough going, practical 

(The Simplest Known Boiler Feeder,) 
And Dealers in 


machinist, with from #1,500 to $2,000 capital to in- 
MACHINERY AND SUPPLIES 


‘vest. Address, 8S. E. W., Box 1, AMERICAN MACHIN- 
ist Office. 
Mechanical Engineer and Draughtsman of long 
experience wishes suitable employment. Have long 
rr in designing of Machinery—new and 
specia looms, &c. Correspondence — invited ees eee 
Address, C. R.. Room 16, First National Bank Build Of every description, 
ing, Worcester, Mass. For Machinists, Manufacturers, Mills, Mines, £ 
A machinist desires an engagement. Has large 
experience in constructing, building and erecting 
steam engines, hydraulic and other machinery and 
tools. Has 19 years experience in this country and 
Europe. Can give best of reference, and no objec 
tion to the country. Permanent situation desired. 
Aadress Box 13, AMERICAN MACHINIST Office. 


e 


C 





Wanted,—To purchase a good Engineer's Transit 
must be cheap for cash. R.S., 206 East 50th St. 

Wanted—A second-hand steam engine; vertical 
preferred, with about 246’’x4” cylinder. Address 
A. Baker, Westfield, Pa. 


MECHANICAL DRAWINGS, 


Designs, Tracings and Patent Office Work executec 
with despatch. WOOD & RICHMOND, Me 
chanical meenows and Draughtsmen, 176 Broad 
way, New York 


KIOWIES Ii 





Send for Price List, and state 
that you saw this advertise- 





“went im this Paper. 





Meal Put 


TELE STANDARD! 


SEND FOR ILLUSTRATED CATALOGUE. 
KNOWLES STEAM PUMP WORKS, 


SO Liberty Street, 
NEW YORK. 


44 Washington Street, 
BOSTON. 


BAR IRON SHEAR 


MADE BY 


HILLES & JONES, 


WILMINGTON, DEL. 


For Locomotive Builders, Bolt Makers, 
Bridge Builders, Rolling Mills, 








Will cut Flat, Round or Puddle Bars. Made with clutch 
for stopping and starting cutter, while gearing is in 
motion, enabling a bar of iron to be cut accurately to 
the mark. Also has gauge for cutting pieces of uniform 
length. Is furnished with tight and loose pulley, or pony 
engine, as desired. Send for circular. 


JONES’ PATENT FIRE- in PLATES & BOILER SETTING. | 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in combustion of gases 


Ask your Boiler Maker for it. 


Manufactured by 


Cohoes Iron Foundry aud Machine Co. 


COHOES, N. Y. 














Steam Pumps for Every Possible Service. 


| AT HOME AND ABROAD. 
‘THE A.S. CAMERON 


STEAM PUMP WORKS, 


Foot t of East 23d Street, New York, 








Ww 





Greater capacity. 
reversible. 


versal and eccentric. 





° 


Send for circulars. 


‘Westcott’s Combination “Lathe 
Both Scroll and Geared. 


Jaws 
No projecting 
screws inthe rim. Move- 
\} ments independent, uni- 


Oneida Steam Engine 
aud Foundry Co. 


ONEIDA. N. Y. === =e 


Chucks, 














P. 0. BOX 3362. 


H. PRENTISS & COMPANY, == 


No. 42 Dey Street, New York. 


DEALERS IN 


MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY 


Tools & Supplies, 








| 
| 
| 








HEWES & PHILLIPS’ IRON WORKS, 


Manufacturers fs 


the ALLEN PATE 
HIGH-SPEED 
ENGINE, 


Both Condensing and 
- Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
uniform and coca 
cal power. 


Tubular Boilers and Steam Fittings. oe takep for complete Motive Power Outfits.” 





THE 


GARDNER 


COMPENSATION 


may VERON, 


Unequaled for accur: 

acy, safety, conven- 

ience, durability, work- 

manship and design. 
Address, 










QUINCY, ILL. 
Nev York Agents, JAMES BEGGS & CO., No. 8 Dey Street. 





ECLIPSE 
PORTABLE AND 
TRACTION 


ENGINES. 
Stationary 
Engines, 
Iron and Steel 
Boilers, 
Portable Circu- 
lar Saw Mills. 


Threshers and 
Separators. 


ROBERT W. GARDNER, send for Catalogue and say where you saw this. 


FRIcH 2g co- 


Waynesboro, Franklin Co., Pa. 





HMB 





STANDARD CALIPER 
GAUGE, 
Cheapest and Best in Use. 
Nearly 7000 sold in 1881. 





i. pies 


STANDARD “STEP” GAUGE. 


fe — 


BETTS MACHINE CoO. 


WILMINCTON, DEL. 
MAKERS OF 


Standard Gauges, _ 
Measuring Machines 


AND 


ADJUSTABLE 
Reamers. 


>) 
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NICHOLSON FILE co. 


SOLE MANUFACTURERS OF 


FILES anpb RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘‘ Nicholson File Co’s” Files and Rasps. 
-*Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
“Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Les U.S.A. 


ons’? 
Via TY Sean 


ESTABLISHED i851. 


Thedsherot, Manutseturing Gi, 
Li 


Also, 




















Successors to E. H. ASHCROFT, 
R **Original Steam Gauge Works.” 


THE E. H. ASHCROFT? 


Ny Improved Bourdon” Steam Gauges, 


Sole Owners and Manufacturers of 










TABOR’S PATENT 


STEAM ENGINE INDICATORS 


Specially adapted to 





E. L. MAXWELL, Pres’t. 
| H. S. MANNING, Treas. 
CHAS. A, MOORE, V-Prest. 
| MARTIN LUSCOMB, Secty 


Indicating High Speed Engimes 
and Locomotives. 


STEAM AND WATER GAUGES, 
Railway, Steamship & Machinery Supplies. 


111 Liberty St., New York. 


Factories, BOSTON & LYNN. 





FOR SALE. 


LATHES, 


24” x 2. 


PLANNERS, 


26” x 24’’ x 8'. 


J. E. McCONNELL, lowa City: lowa, 


A. BEL DEN’ & CO. R 
Danbury, Conn | 





pi ae CRANK PLANE 
vy KR 


Made 


A valuable tool 

for Die Work 

and other plait 

ing requiring a | 
short and rapid | 
or variable} 
stroke. Planes 
16 in. high and 
wide, and has 
12 in. stroke, 
with quick re- 
turn motion 

Has steel 
screws, wro' ght 
handles and 
cut gears ard 
pinions. Power 





ERICSSON’S CALORIC PUMP, 
feed in all div), DELAMATER & CO., 10 Cortlandt $t., New York. 


AKRON IRON COMPANY, 
PATENT cpm 


Superior to any shafting in market for the following reasons, viz.: 
1st.—It is perfectly straight and round. 2d.—It can be rolled ac- 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th. —It w ill NOT 8P RING or Ww ARP 
POLISH FD of MAGNETIC OXIDE OF IRON, forming a supe rior journal or 
bearing ouree e. 6th.—It is made of superior stoc 
Sizes made from % to 3% inches, advancing by sixteenths. Price 
S 4 AFT | N G ists, with reference sand other information, furnished on application 
to 
a 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
14 Dey Street, New York, General Eastern Agent. 











LINE AND COUNTER SHAFTING. 5th.—The surface is composed 





Or E. P. BULLARD, 





oe 
Conn. 


JUHN H. WRIGHT, 


MANUFACTURER . 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, | 


Having formerly been a contractor in building the 
same, will give first-class work toall who 
favor me with their orders. 


EDDY’S TWIST DRILL GRINDER 


Will Grind 
accurately | 


Transmitting Dynamometer, 


sold in the market, and, asac onsequence, is admirably adante “d for 
(RUDDICK’S PATENT). 





Twist or | 
Flat Drills. | 


Price $80. 


Send for | 





Correctly Indicates and Registers Horse Power. 


TRANSMITTING DYNAMOMETER CO. 
Office, 71 Astor House, New York. 


Circular. 


——— —<———__ 


JAMES D. FOOT, Sole Ag’t, 101 Chambers St., x.y.| 









Adapted for all Steam Purposes. 


Merits have been proved during ten to fifteen years con.- 
. stant use by such concerns as Cheney Bros,, South Manchester, 
Wallace & Sons, 
Mills, 


3 Conn.; 


Ansonia, (« 
1S™ x Woop sz. 


Mills, 


mn; Wampanoag Mills, 


Weetamoc Sagamore Fall River, Mass.; Sears’ 


PHILAD. Building, Boston, Mass.; Brown & Sharpe Mfg. Co., Providence, 

¥ a ~~ — ~ R.-L; A. T. Stewart & Co., Tiffany & Co., New York; Stevens 
a OS Institute, Hoboken, N. J.; Matthiessen & Wiecher’s Sugar Retin 
we = ery, Jersey City, N.J.; Wm. Sellers & Co., 8S. S. White, Daniel 


Allen, Jno. Gardiner & Co,, Phosphor Bronze 
Henry Bower, Evening Bulletin, Saturday Night, 


Pa., 


Co., 
Philadelphia, 


Smelting 


and numerous others, 

Franklin Institute Medal awarded for SUPERIORITY OF 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACITY 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM. FEasily transported on mule beck. Send for Descrip- 
2 tive Catalogue. 





LAMBERTVILLE IRON WORKS, 
WELCH, 
Manufacturer of 


C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL Doc, 


With Steel Screws. 


A. oJ ER. 


Lathe Made and Hardened. 








This Dog is very heavy, and No. 2.8 i 

is warranted not to bre ak 5 of : ks te 7s 
with any work. ti * 8...68° ..., 
Be * 4.56 oie ae 
5 8 5...78° .... 80 
~ aa Mere, 
$s “ 7.118% . 9 
ot (63M |... = 
_ - = See" . 1.10 
Sa “B13 .... 18 
ee “B18e*.... is 
2 = sae oa 00 AO 
a “1 gia" 5.) 160 
=a 6 ne .. 1.60 
as “ 16..3 pid oe eee 
SS : . e 5 “63219“ . 2.00 
, BS ee ee “1.4 “ 2.30 
st “ 18..41-2% .... 3.00 
AUTOMATIC STEAM ENGINES, = & Full set, 19 Dogs, 98:35 
Also, Plain Slide Valve Engines. 6 ee set, 19 Dogs, = 
Send for Circular. LAMBERTVILLE, NEW JERSEY. So “1 6 5.00 
So & No. | 3-8 in 50 
T aq“ 12° “60 
INS ip eire & 
3 eS a = BO 
@& “ 8.114" 95 
HIGH SPEED So sae 0 Ts 
< ; 25 
" ae na , 1,40 
. . = <Small set of 8 Dogs 

ectric | | n ine ‘c % from 38 to 2 inches, 

2 Re $7.30 
j & DNo, 4 21- 2in ig o 
» 3 

Gives the Most Regular Speed. Tee x 

% Set of 12 from 38 to 4 





Adopted by three Companies of high standing. 
Light to fifty Light Engines now on hand 
ready for delivery, warranted. 


GARDNER C. HAWKINS, Engineer, 
36 Oliver Street, Boston. 


NEW EDITION, i88i. 
Engineers and Machinists’ Drawing Book. 


a complete course of instruction for the practical 
ees. comprising Linear Drawing, preter ha 

eccentric Curves, the various furms of Gearing, . x } . 
Reciprocating Machinery, Sketching and Drawing \TEAM PI ™ Ps, AIR COM. 
from Machines, Projection of Shadows, Tinting \ pressors, Friction Hoisting Engines, 
and Coloring and Perspectives. Price, $10.50 half Vacuum P umps and Conde — General 


—_ a CHAM, 12 Dey St.. New York. Machinery, Steam Engines, Capacity to 
! bore cylinders 110 in. diameter, and turn 


Fly W heels of 24 feet. 


Ten. inches, $15.00. 














WE CHALLENGE THE WORLD FOR ITS EQUAL, 
RUVUEEWNESR & DUNW, 
Schuylkill Falls, Philadelphia. 


The Norwalk Lron Works Co. 
SOUTH NORWALK CONN. 


& PECIAL MACHINERY, TOOL 
EXPERIMENTAL WORK 4c. 


S. DMeBaBeiT es, 


927 FILBERT ST., PHILADELPHIA. 
Fine Work Solicited, 


RU ’S 
Little Giant Injector, 


For Stationary, Marine and other Boilers. 
SIMPLE, DURABLE & EFFECTIVE. 
Ejectors for Lifting and Forcing Flulds. 


Also, Valves of all descriptions. 
SEND FOR CIRCULAR, 


RUE MPG. CO., 904 Filbert St,. Philadelphia, Pa. 


RALPH BAGALEY, Sec. & Treas. 








Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for Circular. 











GEORGE WESTINGHOUSE Jr., Pres’t. H. H, WESTINGHOUSE, Sup't. 


WESTINGHOUSE MACHINE COMPANY, 


Liberty Avenue, 24th & 25th eit Pittsburgh, Pa.,.U. 8, A, 


SE ATEAY sey, ge sUBUS CRUSHER 
eh QENTNGBUE Seay ‘Natyy ashe RVD GRUSIER 2 21 key 


Will pulverize more 
Only reeds a 
A reliable device for cleansing and heating feed water for boilers. 


DAMASCUS BRONZE, 


A recently discovered composition, especially adapted to locomotive and car journals. 


INFORWATION FURNISHED ON APPLICATION. 


WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &¢. 


HENRY R. WORTHINGTON, 


2309 BROADWAY, NEW YORK, 83 WATER ST., BOSTON, 


P ins ¢ 
n examination’to ore, limestone, &c., in a given time 


FULL 















709 MARKET ST., ST, LOUIS 
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THE MEDART PATENT WROUGHT RIM PULLEY. 


40 Per Cent. Lighter and 100 Per Cent. Stronger than any cast pulley. No shrinkage 
strains, perfectly balanced for high speeds, better surface for belts, and 


THE BEST PULLEY IN THE MARKET. 


We make these pulleys from 12 inches to 6 feet diameter, 34 inch face 
crowning or straight, split or whole, single or double arms. 


q SEND FOR PRICE LIST. 

) Mill Gearing, Iron and Brass Castings and Finished Fly Wheels. 

| The Hartford Engineering Company, 
Hartford, Conn. 


Sole licensed manufacturers for the New England, Middle and Atlantic 
Coast States. 


Hill, Clarke & Co., Apt’s. 36 Oliver St., Boston. Mass, 
ERHARDT, | THE DUPLEX INJECTOR, 


THE BEST BOILE 













E-GOULD & EB 







97 0 113 N. J. R. R. AVE., NEWARK, W. J. ) FEEDER KNOWN. 

. Not liable to get out 

} iW le of order. Will = ilift 
. water 25 feet. Always 


delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 





GAUGE LATHES, Band Saws, Rotary and Station. 
ary Bed Planers, Buzz Planers, Jig Saws. 


r a 
PATENT 
SHAPERS, 


QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION, ;CRITCHLEY’S PATENT EXPANDING 


TISCHER’S JACK. 


FROM 5 TO 30 TONS. 
NO REPAIRS, PACKING OR ALCOHOL. NEVER | 
RUNS DOWN UNDER THE LOAD. | 3end for Circular. 





Also a large stock of Second 
Hand Machinery 











Manufactured by CRITCHLEY & WHALLEY, 
PORTSMOUTH, N. H, 





HANDIER, STRONGER, LONGER LIVED 
C : : /MACDONALD’S GRADED INJECTOR 
and CBEAPER then ANY | = Is the best lifter in the 


Hydraulic Jack. world. Cannot be stopped 


CEO. A.OHL & CO. 4 eo 


We challenge any or all 
EAST NEWARK, N. J. 









injectors or pumps to 
compete with us. 

Is manufactured upon an 
entirely new principle. We 
also manufacture a ma- 
chine for lifting only. Both 
machines can be graded to 
the quantity desired. Send 
for circular and full infor- 
mation to 


W.E. Macdonald, 





THE 


BOSTON BLOWERS 


AND EXHAUSTERS, 









. yn’ a = Proprietor and Manuf’r 
= SANDY LAKE, Pa. 
A ° . 
=o Allen's High Speed Air Gompressors, 
= With Positive Moving Valves. 
a5 
=< & 
. 












/ _=— 


| Allen Engines Stationary and Marine Boilers. 
| Hoisting achinery. Also, Patent Evaporators and 
| Condensers for Animal Matters. 
: 54 | JOHN McLAREN, 
Over Sixty Styles | RIVER STREET. HOBOKEN, N. Je 
and sizes. | 


—e 





BARNES’ 

Patent Foot and Steam Power 
Machinery. Complete outfits 
for Actual Work-sbop Business. 
Lathes for Wood or Metal Circu- 
lar Saws, Scroll Saws, Formers, 
Mortisers, Tenoners, etc.etc. Ma- 
chines on trial if desired. De- 
scriptive Catalogue and Price 
List Free. 


W.F. & JOHN BARNES, 
No. 1995 Main St., Rockford, Ml. 


REED, 


SUCCESSOR TO 


A. F. PRENTICE & CO. 


Manufacturer of 


MACHINISTS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 
ENCINE LATHES, 
HAND LATHES, 
SLIDE RESTS, and 
PLANER CENTERS 


54 Hermon Street, 


WORCESTER, MASS, 


Address fcr particulars, | 


BOSTON BLOWER CO., BOSTON,MASS. | 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, AC. 


G. S$. WOOLMAN, 
116 Fulton Street, New York. | 
Fully priced and illustrated Catalogues. 


F. E. 
































































WILLIAM SELLERS & CO., 


PHILADELPHIA. 


MACHINE AND RAILWAY SHOP EQUIPMENTS. 





Shafts, Couplings, Hang. 
ers, Pulleys, Mill Gear. 
ing, ete., Lathes, Plan. 
ers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hy- 
draulic Riveters, ete. 
Railway Turntables and 
Pivot Bridges. Gifford 
Injectors, Sellers’ Im- 
provements. 

New Patterns. Simple. 
Effective. 


New York Office, 


79 LIBERTY ST. 





The Steam FPumps 


El fag |\d/ ba TAN gee ofS et CHINE CO., Easthamp- 
X \ ve ited i iA as 1 is inn ton, Mass., are the 

\ \ \\\e JIN Ye) IPA | PS A he * 

Ww ENSANTA\ WAS GWG\ Best in the World for 

got OT. Or. eerste foie Boiler Feeding and 

QS wh ayF WH) Tut we Feels EM SES other purposes. 











: 


00D-WORKING MACHINERY, 


ce Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
| Carriage, Wagon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
| HAMILTON, OHIO, U.S. A. 










eel 


A. M. POWELL & 60., Successors to 


WIGHT & POWELL, Worcestér, Mass., U.S. A. 





£S-woopouBy.' 


Iron Working Ma 
The Inventors’ Institute 


COOPER UNION, 
7th & 8th Sts., 3d & 4th Ave., New York City. 


The Institute pemnente unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &. It affords also supe- 
rior facilities for negotiating the sal« of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 


Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inventors the opportunity of protecting 
themselves, through the advice of competent ex- 
perts, against losses consequent upon insufficient 
patents, or from procuring patents upon practically 
valueiess ideas Patents which can be relied upon 
ag strong and valid are secured at moderate rates 
in the United States and in all foreign countries. 
Circulars and Catalogues sent free on applicaticn, 








THE 


Sas basin Dri. 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN. 


3 


pe ti agi 








THE LOWE PATENT 


Feed Water Heater & Purifier, 


FOR 


Heating and Purify- 
ing Water for 
Steam Boilers. 

Patented July 12, 1877. 

HAS STRAIGHT 

TUBES. 


SIMPLIOITY, 
RELIABILITY 


AND 


EFFIOIENOY, 

At Less Cost 
Than any other. 

Write for prices and 


further information to 
the manufacturers, 


Lowe & Watson. 
BRIDGEPORT, CONN. 







JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of thee MATTHEWS 


Patent Automatic High-Speed Engine 


For Electric Lights and other purposes requiring 
| steady, reliable power. The best and cheapest in 
| the market. 25H. P. for $500. Also, manufacturer 
| of the Matthews PATENT PLANING MACHINE. 


WHITTIER MACHINE CO. 





Best Safety 


ELEVATORS 


For Light or Heavy Work. 


Ready for Delivery. 
STEAM ENGINES and STEEL BOILERS. 


Agents for Box’s Patent Portable 
Double Screw Hoists. Capacity 
from 1,000 to 20,000 Ibs. 







91 Liberty Street, 
New York. 
1176 Tremont St., 


Boston. 





CHEAPEST 


AND THE 


bY 
JOHN.H. 
MSGOWAN&CO 


£0) ~ GAICINNAT! 


KATZENSTEIN'’S 
Self-Acting 








* For Piston Rods, Valve 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam 
ship Companies within the 
last eight yeurs in this and 

4, foreign countries 
L. KATZENSTEIN & CO., 
35 Desbrosses St., N. Y. 








ewes & Phillips 
Iron Works, 


Newark,N.J. | 







Manufacturers of 


PLANERS, 
LATHES, 
GEAR CUTTERS, 
SHAPERS, 
SLOTTERS, 


ALSO 
lydraulic Oil Presses and 
Sugar Estate Machinery, 
Shafting and Gearing, 
savy Planers a Specialty, 


tear Cutters in Stock, 
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A FIRE-PROOF NON-CONDUCTOR NY, OF HEAT AND S “AND SOUND. 


RS 
ie SS D $. Mineral Wel 
SK 16 CORTLANDT STREET, 


NEW YORK. 


Made from Slag of blast furnaces. 
about 90% of its volume of air. Heaviest 
grade about 25 Ibs. per cu. ft. 


Price, ‘1 Cent Per Cent Per Lb. 





U.S. Metallic Packing Co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING. 
- FOR LOCOMOTIVES AND AIR BRAKES. 





TOOLS for Machinists, Carpenters, Amate Jew- 
ellers, Model a ae Blackemithe, Conchmakers, ote. 
, and state what kind of Tools you requii 


‘TALLMAN & 3 & McFADDEN, 607 Market St., Philad’s. 


Fox Lathes, 
Turret Head Lathes, 


SWIVEL HEAD "ENGINE LATHES, 
GEORGE GAGE, Watcrroro, WY. | 


FORCES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 














EMPIRE 


J. A. OSGOOD, Sup'’t, 
82 CANAL STREET, BOSTON. 
Back Motion. 


Send for circwar. Me 
WM. MUNZER 
E M P I R E | Manufacturer of , 


Portatle Forge 0, /mproved Corliss Engine. 


| For description, see Vol. 4, No. 14, of this paper. 
COHOES, N. Y. 


| ist Avenue, cor, 30th Street, New York. 
BEECHER & PECK, DEAN B 


Manufacturers of 
Peck’s Pat. Drop Press, 
DROP DIES, 


DROP FORGINGS, 











ROTHERS, 


Steam Pump Works, 
INDIANAPOLIS, IND. 


Manufacturers of 


Boiler Feeders, 


., (Grapevine rows, | Fire Pumps and Pumping Ma 
Cor. Lloyd & River Sts., Pp chinery for all purposes. 


NEW HAVEN, CONN. | SEND FOR ILLUSTRATED CATALOGUE. 


THE HANCOCK INSPIRATOR 


The STANDARD 


—— FCR—— 


Stationary, Marine, Locomotive 


—— AND —— 


ALL CLASSES OF BOILERS. 
Over 26,000 in Use. 


Adopted by the largest Mills and Manufactories. 


























Send for Circulars to 


The Hancock Inspirator Co. 
34 BE ACH STREET. BOSTON. 


THE 


B.BORTOM & SOM C0 


WINDSOR LOCKS, CONN., U.S.A. 


Only Manufacturers of the Universally used 


HORTON 


Lathe and Car Whee 


CHUCKS. 


Car Wheel Chucks 
From 30 to 427in. * 














Machinists, Engineers, Model "Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 


184 to188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOCUES FREE. 














WILEY & RUSSELL MFG. C0., GREENFIELD, MASS, 


Lightning Screw Cutting Machinery | | ". 
and Tools. 





The o sale ¢ chucks made 
that use the patent jaw, 
with both face and bite 
of Jaws grouna perfectly 
true. 













WM. T, BATE & SON, ,, COMBINATION 
coxsuonocees, rexxs. >) Potbable Baier & Worthington Steam Pump, 
Manufacturers of 
' With Im- Patented 
BATE § proved Base 9th August, 1881 
and Com- 
— — Gy Designed for all 


PATENT 


Descriptions of 
Service, including 


tachments 
and Trim- 





Tay 
id MINING, 
me Generator, RAILROAD, 
The most Economical, Reliable and Durable. 
A large number of these boilers in use in the best 
establisnme nts and institutions, showing Splendid DOMESTIC, 
‘Results in the way of economy, efficiency, dura- | 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. Etc 
e 





ROUGHTON'S BULLER & TUBE COMPOUND, | 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. 


SAVES FUEL, LABOR AND REPAIRS, 


GO vw Gran =a Gan @& GO. 
15 Hudson and 180 Reade Sts., N. Y. 


‘ The anon M fe. Co, 


Tos. 71 Beekman and Fulton Sts.. New York 
A DRILL CHUCK. 


Made of Steel through- 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T. R, ALMOND, 
84 Pearl St., Brooklyn, N. Y. 








Established in 1840. 


Payne's Antomatic Engines. 


Pat. Spark-Arresting Engines, mount- 
ed and unmounted, Vertical Engine and 
Waeght Boilers. Kureka Safet ty 
Powers with sectional boilers. Can't 
be Expleded. ae Fea ve 
Cut-offs. May a 2000. Send 

for circular “*C C.” 
B. W. Pa YNE 


Box 1230. 











ee Combination Dredge. 
PATENTEE AND BUILDER, 


RALPH R. OSGOOD, 
TROY, N.Y. 


& SONS, 
CORNING, N. Y. 


THE ESTOW FLEXIBLE SHAFT. | 


OPERATING 
PORTABLE TOOLS 


FOR 
Drilling, Tapping, Ream- 
ing, Polishing, &c. 
Manufactured by | 


‘or all kinds of tt sete Guaran- 
STOW FLEXIBLE SHAFT CO, It teed to excavate 50 % more material from hard bot- 
Limited. 


|} tom thon any other mi ichine made, all things be ing 
1505 Penna. Ave., Philadelphia- 


| equal. Mlustrated pamphlets, comparative strain 
ihe ets and estimates furnished on application. 
’ 1, 
WHITCOMB MF’G UO. 
Formerly C, Whitcomb & Co. 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 




















A FULL LINE OF 


‘Machine Shop Supplies, 


Engines and Boilers, Belting, Packing, Steam 
Pumps, Emery W hee ls, Cotton Waste, &c. 


J. H. KERRICK & CO. 


INDIANAPOLIS, IND. 





IRON PLANERS| 
A Specialty. 


Root s Wrought Iron Sectiona! Safety Steam Boiler 
ABSOLUTELY SAFE FROM EXPLOSIONS. 
UNEQUALED IN ECONOMY OF FUEL AND RAPID 








GENERATION OF DRY STEAM, 
All parts interchangeable. Easily erected in placcs inaccessible | 
other boilers. Altered or enlarged by any ordinary machinist. oy 
in packages weighing under 150 lbs, each. Low in price and 


class in material and workmanship. 
Over 260,000 H. P. in Use for all purposes, 


Catalogues anl Conclusive References mailed to any address. 
Drawings and full instructions for erection furnished with each boiler 
making errors impossible. 


ABENDROTH & ROOT MF’C CO. 
28 Cliff Street, New York. 


G EAR N CG SHAFTING, 


Castings or finished work furnished the Trade at 
favorable rates. 
Md. 


POOLE & HUNT, Baltimore, 


Duplex Safety Steam Boiler. 


The Great Steam Generator of the Age. 
Remarkable for SAFETY, ECONOMY, DURA- 
BILITY, CIRCULATION, COMBus- 
TION and PORTABILITY. 


Illustrated Circular and first-class testimonials furnished 
on application, 


DUPLEX SAFETY BOILER CO. 


34 Cortlandt St., New York. 
45 Franklin St., Chicago, Ill. 








MACHINE 
MOULDED Mili 


In great variety of sizes. 
























te Send for illus- 
trated Catalogue. 

“ as 

Send for The Only Pertect 

Mlustrated Price List. BUFFALO 
: PORTABLE 

wiper Wegulatory daw “ 
Se cocks: Murrill & Keizer, Balto. at Be FORGES. 





The Lightest, 
Strongest most 
durable,easiest 
working, and 
in every way 


The Best Portable 
Forge Made, 


BUFFALO 
FORGE CO. 


dO UaNvu 


Toughkenamon, 
Chester Co. 
Pa, 


SSV19-LS4ld 


THE HARTFORD AUTOMATTIC GUT: OFF ENGINE. 


Built for Heavy and Con- 
tinuous Work, and adap- 
ted to any required speed 
with close regulation and 
best attainable Econom 

f Fuel. Circular an¢ 
Practical Treatise on 
steam Engineering sent 
yn application. 


The Hartford Engineering 
Company, 
HARTFORD, CONN 


New York Office 


Rooms 72 and 73 Astor 
House. 









saule) aa 





Buffalo, N. Y. 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 





Sole Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 





SOLID AND SHELL REAMERS, BEACH?S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjust: ible Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas: 


UNIVERSAL Patent FURNACE 


Saves Fuel and Increases Boiler Capacity, Utilizes Waste Gases, and Perfects Combustion. Ten to 
thirty per cent. economy guaranteed. 


CORRUCATED CRATE BARS, 


Suitable for Furnace Coal, Screenings and all kinds of waste Fuel. 
JAMES MAHONY. 
PATENT PORTABLE- 


Locomotive Cylinder Boring Machine. 





Send for circular. Address 


109 LIBERTY STREET, N. Y. 


FW. MOSS, 


80 JOHN ST., N. Y. 


STEEL AND_F LES, 


MACHINE WORKS , 
L. B. FLANDERS ACH i 
w arranted Cast Steel, for Dies, Punches, Drills. 
PEDRICK & AYER, Prop’rs. Turning Tools, Taps, Reamers, &c. 


1025 Hamiiton St., Philadelphia, Pa. IMP’D MILD-CENTRED CAST STEEL 


New Descriptive Circular on application. For Taps, Reamers, &c. 


R. HOE & CO. 
Printing Press, 

















ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 


‘Machine and Saw 
MANUFACTURERS, | 


Grand, Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street. 





Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable to all variations in the size ct 


sunee. Can be resharpened without drawing tie 
emper by simply grinding them. Possessing prac- 
tic al advant Uges appreciated “4 all mechanics, Cir- 


Principal Office, 504 Grand St., cor. Sheriff, ticu.advantaxes appreciated p 


NEw YWVTornkz. | Manufacttred by F. ARMSTRONG, Bridgeport. Conn. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams, Rees: 
aaaeasio C. NEWTON,| 
Manufacturer of 


MILLING MACHINES 


OF 








ALL KINDS, 


Drill Presses, 


DIE SINKING 
MACHINES, 


Cutters, Mills, Special Tools, Xe. 


2341 & 2343 CALLOWHILL ST. 
PHILADELPHIA, PA. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers, Shapers, 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eijectric 
Lam ps, either fur single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, pon to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


or = oS ie bie Bs See. tee cm 8 8 Spe = oe ee er 
MANUFACTURERS OF 


KORTINC’S UNIVERSAL 
DOUBLE TUBE INJECTORS, 


OPERATED BY ONE HANDLE. 
The Most Reliable Boiler Feeder Known. 


Will lift water 25 ft. and feed under any variation of steam 
pressure. The only injector that will take water at 150° Fah. 


OFFICES AND WAREROOMS. 











12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St., New York. 
A. F, UPTON, 7 Oliver St., Boston, 
“I. C, BULLOCK, &4 Market St., Chicago, 
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Reducing Valve, 


LISSTRRNS? BUFALD. 


Crosby’s Self-Regulating 


PORTABLE AND STATIONARY 
Engines and Boilers, 


5to25H.P. Parts duplicate and interchangeable, 
spec ially adapted to run Electric Light Machinery. 
| Send for circular. 





| 
| 
| 
BUREN OF 
| 
| 
| 


CROSBY STEAM GAUGE & VALVE CO. 
J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas. 
GEO. H. CROSBY, Sup’t. WALTER P. CLARK, Sec’y. 
Sole Proprietors and Manufacturers of 
CROSBY ’s 
Adjustable ** Pop” Safety Valve. 
Self-Regulating Reducing Valve. 
Improved Steam Pressure Gauge. 
Self-Closing Water Gauge. 


Improved Steam Engine Indicator, | 
| 





THOS, DANIEL. 


SKINNER & WOOD, Erie, Pa. 
ATTERN MAKE 
60 FULTON ST., NEW YORK. 
Electrical and Intricate Core Work a Specialty. 


inion Valve Mfg, Co. 


OFFICE AND WORKS: 
938 to 954 RIVER ST., 


AND 
67 to 83 VAIL AVE. 
THO, mo 2. 





Sole Manufacturers and General Agents for 
The * VICTORY” Steam Cylinder Lubricator 


And all instruments of this class. Send for Illustrated 
Catalogue. 


97 OLIVER ST., BOSTON, MASS. 


L. COES’ 


IMPKOVED 


Wrenches, 


Manufactured by 


L. COES & CO. 


Worcester, Mass. 








VALVES—Double and _ Single 
Gate, 1-2 in. to 48 in. outside and 
inside Screws, Indicator, etc., for 
Gas, Water and Steam. 

Also, 


~ FIRE HYDRANTS. 


SEND FOR CIRCULAR. 


JENKINS PATENT VALVES 


STANDARD 
MANUFACTURED OF 
BEST STEAM ME TAT. 


rT BROS. ae a NY. 
co. 





















EY W. MA&SO 
| | Eriction yi ag Clutches and Elevators, 
PROVIDENCE, R. I. 








ENLARGED 


BAR JAW AND SHAN, 


FERRULE MADE WITH 
DOUBLE BEARINGS. 


Iron Tube Fitted to Shank, 


held waidly in position 
by handle and nut. 


No Back Thrust. 


The HEAVIEST 
And STRONGEST 


AND & POWER SHAP. 

ll | | we len, NG, pee “hg May be 

l Sy a ~c= adjusted to any Tess ‘dines 
“sire 







Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»5 inches. 

we full particulars apply 


ie Boy NTON & PLUMMER, 
Worcester, Mass. 











CHICOPEE FALLS, MASS. 
P. O. Box 1200. 





Wrench in the Market. S 
Riess Spring Calipers, 
WAREHOUSE: Dividers, 
O7 Chambers & 81 Reade Sts, Surface Gauges, 
NEW YORK. Countersinks, 
DURRIE & McCARTY, ETC. 





Sole Agents. 
For Foundries and Machinists. 


Chall HYDRAULIC GOVERN, PHOSPHOR TIN. 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


BUNS IN OIL. 
Guaranteed to ac- 
curately regulate 
all classes of en- 
~ gines. 

Illustrated and descriptive 
Catalogue sent on application 
Correspondence solicited 


W =H. CRAIG & CO 


Sole 











The best article to make all grades of Phosphor 
Bronze, now so well known to the trade. Send 
for pamphlets. 

A. KAUFMANN, 
_32 Park Place, - New York. 
Sole Agent for the U. S. and Canada. 









P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


Manufr’s, 


Lawrence, Mass 





Manufacturers of 


Fine Cutting & Threading Vain 


For Pipe Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam aud Gas Fitters’ Hand Tools, 
YONKERS, N.Y. 








Send for C treulan: 
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AME RICAN MACHIN ist. 











Manufacturers of 


Automatic Cut-Off 
Fized Cut-Off 
and Slide Valve 
STEAM 
ENGINES, 
Tubular Bowlers, 


ial hi a 
ia i a : en 













OOK 


(eek MAA 


_ DAVIDSON 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 





STEAM PUMP CO. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 


Improved Steam Pump. 


for all Situations. 


KELLY & LUDWIG, Agents, 
7th St., Phila., 97 Liberty St. New York. 


Warranted the Best Pump Made 


49 and 51 North 








WOODBURY, BOOTH & PRYOR, THE 





PORTER - ALLEN “HIGH” (SPEED. ENGINE: 


MERRICK, President and Treas, 
a Bost WICR, Secretary. 


> . >, 

Bs RICHARDS Sopris en tat, 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orcers 


for the Porter-Alle’ 
Engine on contract 
time. 

Orders solicited for 
Iron and Brass Cast 


ings in the rough. 
Address the Com 

pany, 430 Washingtun 

Avenue, Phila., Pa. 














NEW OTTO 


Working without Boiler, Steam, 
Coal, Ashes or Attendance. 

Started Instantly by a Match, 
gives full power Leia.’ 


When Stopped, all Expense Ceases. 


No explosions ; No Fices nor Cind- 
ers; No Gauges ; No Pumps; No 
Engineer or other attendant while 
running. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 38 Dey Street. 





ete. 


SILENT GAS ENGINE. 


Unsurpassed in every respect for 
Hoisting in Warehouses, Printing, 
Ventilating, Running small Shops, 


SCHLEICHER, 
3045 Chestnut St.. 


2,4 and 7H. P. and upwards, 
Built by 
SCHUMM & CO. 





THE 


MACKENZIE 
CUPOLA 


MADE BY 


Smith & Sayre dtp. Co 


245 BROADWAY, 
NEW YORK, 


Differs from all others in 
having 
ere. Blast enters fuel at 
all points, causing com- 
plete diffusion of air, and 
uniform temperature 
throughout the furnace. 
Melts 10 to 15 tons an hour 
with blast pressure re- 
quired to melt 2 or 3 tons 
in an ordinary cupola. 


Gains largely in time, fuel and quality of casting. | 


a continuous tuy- | 


Bis) AN N ST. 


~ THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


CHARLES MURRAY, 


Olt AY Wanelen 
NEW YORK. 


kngraver 





No. 23 Murray St., New York, 





Teeth cut diagonally. 


THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 


Grips Round Iron or Pipe, 





AMERICAN SAX CO. 
TRENTON, N. J. 





PHILADELPHIA. 








ANVILLE— cyareRs- 
“ RENT PLANERS AND | Ano SMcr BY 


| aes HENDEY MACHINE co. 










WorcoTTVILle Conn. Ds.” vy, 
SEND FoR CATALOGUE ~ it 





24 in., 


The Hendey Machine Co. 


TORRINGTON, 
Manville Patent Iron Planers “and Shapers, 


15 in. , ere 
20 in., 
) Hand pac Ww 


24 in. Shapers, 
8 ft. x 24 in. P aners, Amateurs’ 
th chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. 

logue gives many names of users of our tools. 


CONN., U. 8S. A. 





ft.x16 in.,5 ft.x | 


Cata- 





The 
STEEL, 


FOR SETTING 


JARVIS PATENT FURNACE sream*soictns. 


Economy of Fuel, with increased capacity of steam power. 
same principle 
utilizes the waste gases with hot air on top of the fire. 
Will burn all kinds of Waste 
ing screenings, wet peat, wet hops, sawdust, logwood chips, 
slack coal, &e. 
Send for circular 


BERTON & NICKEL, New York Agents, 


as the SreMENS* Process OF MAKING 


Fuel without a blast, includ- 


A. F. 
7 Oliver St. 


UPTON, General Agent, 
(P. O. Box 8401), Boston, Mass. 


No. 92 Liberty Street. 


FRANK H. POND, Western Agent, 


709 Market Street, St. Louis. 














Pattern and Brand Letters. 


VANDERBURGH, WELLS & C0. 


Cor. Fulton & Dutch Sts., New York. 


Second-Hand & New 





MACHINERY. 


FEBRUARY It, 1882. 


One Car Axle Lathe. Hewes & Phillips. 
Une Engine Lathe, 36 in. x 153¢ ft. 


New. 
Al order, 


One 30 1n. x 154¢ ft. New Haven. 
One * 4s 28in.x16ft. Fifield. New. 
One * “¢ 281n. x 12 ft. # vid P A K A > D 
One * es 27in. x17 ft. B’lyn 8. E. Works. » . . 
One ‘“ fe 24in,x12ft. Fitield. New 
One “ id 24in, x 10 ft. a se . _ 
One * “4 in. x10 ft. New Haven. Wi wankee, Wisconsin, 
One * «s 20in.x14ft. Fifield. New. 
One * ss 20in.x 10ft. Pond. Atl. 
One * se 20in.x12ft. Ames. New. tess MAUUFASTURED BY e 
One ‘* «6 20 in, x 10ft. a ée 
One “* 46 20 in. x 8 tt. oe New. AG W- R eX £0 & 0 
One * “ 18in. x 9 ft. Whitc’b. Good order. MMe. 6% Street, ~~ 
‘Three Engine Lathes 18in. x8 ft. Jones & Lamson + PHILADELPHIA, 

ew. fp siscot HIGHEST GRACE FO 
One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch. PM PRACTICAL MECHANICS 6,5". 

Tool Works. New. 

Six Engine Lathes, 16 in. x6 ft.-7ft.x 8ft. Ames. New 
Oue * 15in.xS8ft. Pratt & Whitney. 
One °* * 15in.x6ft. Flather’s. New. 
Three“ * 14in.x6ft. Star ToolCo. New 
One ‘* $6 l4in.x6ft. Hand. New. 
One * as 13in.x6tt. Ames. New. 
One * as 13 ft. x 414 ft. 
One * “6 12in.x 6 ft. Lincoln, 
Two “ as Jlin. x5 ft. 
One Hand Lathe. 12.inx5ft.. Hendey. New 
Iwo ‘ ‘ Tin. x@4ft. NewSpencer, 
One Planer 18in. x3% ft. Good order. 


One * 20 in. x 16 x 4 ft. 

Une *  20in, x20x4ft. Thayer & Houghton. 
One ‘* 24in.x7ft. New Haven. Good order. 
One “* 3801n. x12ft. Harrington. New. 


One 6 in. Stroke Shaper. Boynton. New 


IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, | ae 
ENGINES & BOILERS 


A GENERAL 







HT) 





LINE OF 


‘UPRIGHT DRILL PRESS 
ih KEY SEATING MACHINE 


in SEND FOR , ares 
Yr Ww.p. DAV! Ss’ 
8 WORTH BLOOMFIELD, 


J. A. FAY & CO., 


BUILDERS OF IMPROVED 





75% 
5 5590 









ONT. CO. N.Y. 





= 


CINCINNATI, 
Ohio, U.S. A. 


IRON AND WOOD WORKING Wood - Working Machinery. 


MACHINERY. 
TOOLS& SUPPLIES 


In Store and to Arrive, | 
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W. H. DOANE, Pres’t. 


“TH E SWEETLAND CH UCK" 


= > 
SWEETLAND § & Co. NEWHAVEN, CONN. 


Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor 
tising, Boring, and Shaping, &c 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawin, Machines, Spoke and 
Wheel Machinery, Shafting, Pulleys 
etc. All of the highest standard of 
excellence, 


D. L. LYON, Sec’. 


E PUR 


; ed 
nae — fs (a f 


SS OTs 3 


“ALIONIdWIS 





HIIDL.Ts, CLARKE &Co. 


36 OLIVER STREET, BOSTON, 


MASS. 


NEW MACHINE SHOP TOOLS. 





Screw Cutting Engine Lathes 


List of Sizes for Quick 


Delivery. 


Iron Planers. 


Vne 15 inch Stroke Shaper. Gould & Eberhardt, New. | 20 in. swing, 8 ft. bed. Powell. 22 in. x 20 in. x 4 ft. Wheeler. 
One oo Upnght Drill. came, ew. 90 * “« 40 % & 6s 24 in. x 24 in. x 6 ft Hendev 
One 24in, o + mes. New. "ies ae amacie Terry ip pa de 
One3sin. “ my New Haven. New. 20 «“ “ (2s < Amog. 24 in. x 24 in. x 6 ft. Whitcomb. 
One Suspension Drill. Kidd. Good order. ‘ “ ‘ “OS =e 98 4G » 6 : -a&e | 
Thies Heasitive Drills. 21 é 10 , Blaisdell. 26 in. X 24 in, x 6 ft. Gleason 
30 Lincoln Millers and Vises. Good order. 20 «> * 44 * & Powell. 26 in. x 24 in. x 7 ft. * 
Une No. 3 Garvin Hanc er. New. ‘ 6 ‘ 7 ‘ 4 = : J 
One 151b. Air Hammer. Hotchkiss. Good order, 24 < ae “Fifield. 24 in. x 24 in. x 8 ft. Ames. 
One 10 in, x 30 in. Dudgeou Steam Hammer. 24 66 16 «6S Blaisdell. 26 in. x 26 in. x 8 ft. Pond. 
One 250 lb. Steam Hammer. Ferris & Miles. > > rT: ‘ ° ° TL: 
One 200 lb. Bradley Hammer. Al. 2° «© 416% ** Niles, 27 in. x 27 in. x 8 ft. Whitcomb. 
ao * * QB & $ Armeog, 28 in. x 28 in. x 6 ft. Gleason. 
E. P Bullard, 14 Dey Street, New York.|/32 “ “ 26 «“ Gleason. 28 in. x 28 in. x 8 ft. “ 
= - 36“ “ 16 % “Fitchburg. 30 in. x 30 in. x 8 ft. Whitcomb. 
moral Eacterm Agent for 386“ “« 20% « és 30 in. x 30 in. x 8 ft. Fitchburg. 
‘ KBON [BON CO’S Patent Hot Polished sHapTina |40 “ “ 16 “ “ Gleason. 36 in. x 36 in, x 12 ft. Gleason, 
50“ “ 20“ “ Fitchburg. 42 in. x 42 in. x 16 ft. “ 
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Nevond-Hond and Mew Machinery 


February 2, 1882. 


The tollowing New 
Tools are part of what we 
livery: 

30 in. x 30in, xSft. Planers, New. 

30in. swing, 15 ft. bed. Engine Lathes. 

22 in. swing, 134 ft. Bed Engine Lathes. 

a. 6 10 ft. - od 

18in. ‘* 8 ft. a “ - 

30in. ‘ Upright Back Geared Drills. ‘ 
The tollowing in store: 


and bngeonet Machiniste 
1ave for early de- 


March. 
February. 


to Go to bo Po 


22 in. swing, 12 ft, Bed Engine Lathe. New. 
19in. ‘4 Se , ~ 2d-hand. 
win. 10 ft. = “ New. 

19 in. oc 8 . se “e “e 

18 in of 8 ft. a a ” 
1l5in. bod 5 &. bd o “ 

15 in, o 6 ft. ve a Lh 
Tin. * 6 ‘ ” 2d-hand, 
Tin. “ ft. “ “ 
iin, ** 5 tt, ” je 6 
win. ‘* 4 &. Hy a #6 


S30. ** 10 ft. Bed Turret Head Lathe. 


sin. °* 9 ft. Hand Lathe. New. 
im. * 6 ft. Be d Hi ind Lathe. New. 
in. * 4h6 ft. + id 
38 in. swing Pulley Lathe, new. 

Round Arbor Fox Lathe. 

15in. Hendey Shaper. New. 

isin. Swing Radial Drills. New 

22in. Upright Drill. B. G@, & Self Feed. New. 
20in. Upnght Drills. Back Gear. New. 


2i in. Upright Drill. Nearly New. 

24 in. Harris Upright Drill. Second-hand 

Wall Drills, heavy. Second-hand. 60 and 72 in 
3 Spindle Drill. New. 

Milling Machines, Lincoln pattern. Second-hand 
Manhattan Arms Co, Millers, Second-hand. 
Sellers Milling Machine. 2d-hand. 

Face Milling Machine, Second-hand. 

Pond’s Double Milling Machine. 2d-hand. 

No.2 Screw Machine, New. 

Screw Head Slotter. Second-hand. 

Second-hand Profiling Machines. 

Vertical Centering Machine. Nearly new. 


4% in. Horizonta}) Centering Machines, New. 
Emery Grinders, 2d-hand. 

Sellers’ Too! Grinder. se 

Pipe Cutting Machine. Second Hand. 2 in. 


Bolt C utter, Ijin, New. 
Bolt Pointing Machine. Second-hand. 
Double Nut Tapp r. New, 

Pulley Forcing Machines. Second-band. 

Horizontal Boring Bar, 12% in. diam, * 

* “Machine, Small. 2d-hand. 

7 - ae 4spindle ‘“ 

Betts, No. 2, Power Punch. New. 

Double-Acting Presses, No. 3, nearly new 

Single-Acting Presses, for power, ” 

Foot Presses, nearly new. 

Medium Powe r Punching Press. 

Small * Presses, 

Foot Punc basi bench. New 

Lot Pistol Machinery. Ah 

Grina Stone and Frame. 

Crane. Second-hand. 20 ft.jib. 6 Tons. 

4 Side Moulding Machine. New. 8 in. 

Lotof Forges, 1 Jig Saw, 1 Double Saw Bench, 
1 Band Saw, 1 Slat Tenoner, 1 Railway Saw 
Bench, 1 “oot-power Circular Saw. 

Cold Rolled Shafting, ?ulleys, Hangers, Coup- 


With Taps and Dies 


“ 


Second hand. 
ee 


lings, &c., always in store. 


The George Place Machinery Agerocy, 


121 Chambers and 103 Reade Sts, New York.' 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


MANUFACTURERS OF 


Machinery and Tools, | 





This machine is the same as one we build, with 
Cutter Sharpening Attachment in addition. This 
attachment is for use on straight, spiral or cotter 
mills, and angular cutters. The straight or 
spiral mills are held upon a sleeve and moved 
past the wheel, the tooth being guided by a rest 
sct to give the proper clearance. The bevel cut 
ters are held upon a piece adjustable to any angle, 
being guided by tooth rest as on the straight or 
Cutters up to 4 inches long and 5 
inches in diameter can be ground. The attacs- 
ment can be instantly attached or detached 
Wrenches accompany the apparatus. Weight of 
machine, prepared for shipment, 300 lbs. 


spiral mills. 


TOOL CRINDINC MACHINE, 


With Cutter Sharpening Attachment. Price, with everything shown in cut. $125. 








SPECIAL PULLEY MACHINERY. | 


36 in., 50 in. and 60 in. 


Swing. 





= 


Pulley Bor 





er. 





REFERENCES. 
Cram Bros. Manuf, Co., Chicago, Ills.; E. P. Allis & Co., Milwaukee, Wis.; Buckeye Engine Co., 
Salem, Ohio; Geiser Manufg. Co., Waynesboro, Pa.; Frick & Co., Waynesboro, Pa.; Pray Manufg. 
Co., Minneapolis, Minn.; North Star Iron Works, Minneapolis, Minn.; Grainger & Co., Louisville, 
Ky.; Blymyer Mfg. Co., Cincinnati, O.; Simpson & Gault, Cincinnati, O.; Poole & Hunt, Balti- 
more, Md.; Jones & Laughlins, Pittsburgh, Pa.; Sinker, Davis & Co., Indianapolis, Ind. M. C. 
Bullock, Chicago, Ills.; W. McGregor & Co., Chicago, Ils. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 























MACHINISTS TOOLS, 


|| Milling Machines, 
} Drill Presses, 
Hand Lathes, 
Tapping Machines, 
Cutter Grinders, &c, 


SEND FOR NEW ILLUSTRATED CATALOGUE 


\ 
containing descriptions of the above machines. 


pai: Punching Presses 
ae ROP )p cacane 
dei  RBAMMERS J cctrc'ncctecte, EN, 
ozs * 
apr E. E, GARVIN & CO. 
fa 3: 82 || 139 & 141 Centre St., New York. 
at , MANUFACTURERS OF 
gris 
al 
Bi 
“A 
On 
fal = 
cf 
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Man 





W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 
xpert Steam Engineer, 





THE PRATT & WHITNEY C9. 
HARTFORD, CONN., U.S. A. 


Manufacturers of 


MACHINISTS’ TOOLS 


Gun, and Sewing Machine Machinery. 


DROP, & TILT HAMMERS, 


POWER, HAND AND FOOT 


PUNCHING PRESSES, 


Broaching and Drawing Presses, 


DIE SINKING MACHINES, 


Pillar Shapers and Power Shears. 








SEND FOR ILLUSTRATED CATALOGUE AND PRICE LISTS, 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U. S. A. 


ee 





Manufacturers of 


Drop Forgings 


AND PATENT 
P 


COMBINATION PLIERS 


Gas Pliers, Wire Cutter, Wrench and Screw Driver Combined, drop forged from best tool steel 
and finished first-class in every respect. A very convenient and useful tool for Steam and Gas Fitters, 
Machinists, Tool Makers, &c., and a very handy Tool for every household. The tool admits of a wide 
range of adjustment by a quarter turn of the handle, and shifting one hole to the other it changes from 
size Gas Burner to % inch pipe, or from 3-16 inch round to 1 inch round or square. 

Sample sent post-paid on receipt of $1.40. Send for Catalogue and Price List. 


GRANT & BOGERT, 


JOHN J. GRANT. JOHN L. BOGERT. 


ss 







Za 





The above firm have recently established 


MACHINE TOOL WORKS 


At FLUSHING, L. I. 


It is their determination to send out only first-class machinery. They are striving to put on the 
market tools equal in material, design and workmanship to the best ever offered to the public. They 
have patterns in hand fora 


22 INCH LATHE, 
which is EXTRA POWEREUL and has SEVERAL NEW IMPROVEMENTS. Orders 


solicited for delivery in Marc 


MANUFACTURER OF 


—~resses, Dies, 
AND SPECIAL MACHINERY 
FOR SHEET METALS. 





GRAY?’S 


GRINDSTONE DRESSING MACHINE 


Will true a stone in ten minutes, WITHOUT DUST. | 
Guaranteed satisfactory. Price, $12.00. 
G. A. GRAY, JR & CO. 
CINCINNATI, OHIO. 


OOKLYN, 
N. Y. 








ENGINE LATHES, 
19 INCHES SWING, 
Immediate Delivery. 


J. M. ALLEN, Present. 
B. FRANKLIN, Vick-PREsIDENT. 
J. B. PIERCE, Secretary. 


WORCESTER, MASS. 


WwW 


DAVID W. POND, 





Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes, Safe from 
Explosions, 


2678 H. P.in use by SINGER MEF’G CO., New York; 3,790 
H. P. by HARRISON HAVEMEYER & CO., Philadel hia; 
2,880 H. P. by DECASTRO & DONNER SUGAR REFIN. 
ING CO. , Brooklyn ; 4,600 H. P.by AMERICAN GRAPE 
SUGAR CO.,Buffalo ; 1,350 H. P. by THEJ ESSUP & MOORE 
PAPE ‘ co., Wilmington; 720 H. P. by RARITAN WOQL- 
EN MILLS, New Jersey; 600 H. P. by STUDEBAKER 
BROS. MF’G CO., South Bend, Ind., and hundreds of others 
in all kinds of business, from 2 





3 
0. H. BARRUS, 79 Milk St.. Boston, Mass. 


Emery Wheels & Grinding Machines. 


THE TANITE Co. 
Stroudsburg, Monroe County, Pa. 





which we carry a stock : 
New York, 42 Dey St 


€ San Francisco, 2 and 4 California St. 
Chicago, 152 & 154 Lake St. 


Philadelphia, 925 Market St. 





Chicago, 40 Franklin St. Boston, 21 Doane St. 
St. Louis, 209 North Third St. Portland, Oregon, 4% Front St. 
St. Louis, 811 to 819 North Second St. London, 9 St. Andrews St., Holborn 
asnaen 212 West § yond Be. . Viadnet, F.C mi e. D 
ndianapolis, Corner Maryland an liverpool e Temple, Daie St. 
laware Sts. Sydney, N. 8. W., 17 Pite Bt. 
New Orleans, 61 St. Charles St. . 


Orders may be directed to us at any of the following addresses, at each of | 


| 


E is of in . P.to 2,000 HP, eac 
Centennial Exposition Medal awarded this boiler for high- 
est economy and efficiency on test. 
Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtlandt Street. New York. 


UFFALO STEEL FOUNDRY, °C "At 


N. Y. 
PRATT & LETCHWORTH, Proprietors. 


Orders and Correspondence Solicited. 
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ManvraAC,. VURER 


TAPS & DIES. 


J.M.CARPENTER 


HUUTOUTCUUEDD GODT? 
PAWTUCKET.R.I. ale RAL 











